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CHAPTER I 
I N T R O D U C T I O N 
This chapter is divided into three sections. Section 
I discusses the significance of the agriculture sector in 
the Malaysian economy, and the low income level of Malay 
farmers as compared to other sections of the society. 
Section II describes briefly the need to develop the paddy 
farming sector of agriculture, and the government policies 
followed in this direction. Against this background, the 
scope and objectives of the study are outlined in Section III 
I - ROLE OF AGRICULTURE SECTOR IN MALAYSI/N ECONOMY 
It has been rightly said that Malaysia's economic 
well-being is rooted almost literally in the land. The 
agricultural sector has always played an important role in 
its economy and this remains so to the present day, despite 
the growth of secondary and tertiary industries. In 1967» 
approximately 30 per cent of Vest Malaysia's gross domestic 
product (GDP) was derived from agriculture (including 
forestry and fishing). The role of agriculture is even 
more important in the economy of East Malaysia, as it 
contributes about 50 per cent of the GDP there (Government 
of Malaysia 19^9, PP• 13-1^). 
A positive correlation coefficient of 0.? between 
GDP and the gross export proceeds of Vest Malaysia is 
revealed by the data of 19^7 to 19^0 (Lim 19^7, P-
Even after i 9 6 0 , the performance of the economy has remained 
significantly related to the exports. Indeed exports are 
so vital to Malaysia that it can be considered as largely 
an export economy, and to these vital exports, the 
agricultural sector contributes enormously. In 1969, rubber 
alone accounted for 4o per cent of total gross exports, 
and together with timber, logs, palm oil and kernel, it 
would account for approximately 60 per cent of Malaysia's 
total gross exports of $5055 million (Bank Negara 1970, 
Tables VII. 3, 4 and 6), In spite of the export diversific-
ation programmes currently pursued, Malaysian export 
earnings continue to be clearly dominated by the 
agricultural sector. 
The importance of agriculture is also shown by the 
large resources engaged in it. In 1966, about one-fifth 
of West Malaysia's land was used for crop growing (excluding 
forest) (Dept of Statistics I967, P- 37), and this may have 
continued to increase as a result of the government policy 
of clearing new lands for agricultural purposes. In ¥est 
Malaysia half of the labour force is employed in the 
agricultural sector (Go vernment of Malaysia 19^5, P- 35)' 
Statistics for East Malaysia are not adequate to show the 
precise situation there,^ nor that for Malaysia as a whole. 
However, as the agriculture sector is dominant in East 
Malaysia's economy, it is clear that there too a large 
segment of the labour force is engaged in agriculture. 
Taking this assumption in conJunetion with the figures on 
It was estimated that no less than 80 per cent of the 
population of East Malaysia was engaged in agriculture 
during 19^5- See, Agarwal I967, p. 2. 
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West Malaysia, it is fairly evident that agriculture sector 
offers employment to a major proportion of the nation's 
total labour resources. 
Another important consideration is the money 
incomes earned at farm level by those whose livelihood is 
derived from agriculture. There is in fact a very wide 
disparity between incomes in the agricultural sector and 
those in the non-agricultural sectors. This is primarily 
an economic problem, but it has also significant social 
and political aspects, as will be shown later in this 
chapter. The existence of such an income disparity is 
obvious and hardly requires demonstration. However, it 
is useful to get some idea of the magnitude of the disparity, 
To do this, recourse to indirect indicators is necessary. 
A household budget survey was conducted during 
1957-58 in West Malaysia.^ This survey showed that the 
average household consumption per annum for all races 
(Malay, Chinese and Indian) was $3111 in urban areas and 
2 
$1920 in the rural (Dept of Statistics (1957-58), p. 5)-
These are consumption estimates and not income levels, but 
the figures indirectly show relative poverty of the rural 
areas. Moreover, 68 per cent of the total West Malaysian 
3 
population lives in the rural areas, and practically all 
^ Due to qualitative and quantitative superiority of 
available data on West Malaysia as compared to East 
Malaysia, the discussion is built mainly around the 
former region in this study. 
^ Unless otherwise stated, the currency refers to Malaysian 
dollar and cents. M $ 1.00 = US $ 0.32 approximately. 
^ According to the 1957 census. Figures of the 1970 census 
are not available at the time of writing. 
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of that rural population derives its livelihood mainly 
from agricultural production. 
Within the rural areas, noticeable income differences 
exist between Malays and non-Malays. The household budget 
survey (Dept of Statistics (1957-58), pp. 6-8) estimated 
the following average consumption per household for all 
income groups in the rural areas of West Malaysia: 
Malays $1^51 per annum 
Chinese $2872 per annum 
Indians $2991 per annum 
These figures are over a decade old; no more recent data 
are available. However, it is clear even to the casual 
observer that the income of rural Malays is still lagging, 
and that half of the total West Malaysia's population (or 
seven-tenths of its total rural population) is Malay 
(Caldwell 19^3, P- 85)-^ 
Compared to many Asian countries, the standard of 
living in Malaysia, as measured by average GNP per capita, 
2 
is quite high. But within Malaysia itself, the Malays 
in general and the rural Malays in particular are on the 
lowest rung of economic prosperity. This racial economic 
imbalance is a cause of some severe tensions in the social 
^ In accordance with official as well as non-official 
usage in Malaysia, the term Malay is applied also to 
residents of other origin (such as Javanese and Sumatrans) 
who adhere to Malay customs, habitually speak the Malay 
language, and practise the Islamic religion. 
^ The GNP per capita (in US $) in Malaysia and some other 
Asian countries for 1967 was: Malaysia $290, Burma $70, 
Ceylon $l60, India $90, Indonesia $100, Japan $1000, 
Pakistan $90, Singapore $600, Thailand $130, and Taiwan 
$250 (IBRD 1969)• 
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and political fabric of the country, and endangers the very 
processes of development in Malaysia. 
The development of agriculture is strategically very 
important for other sectors of the economy, because of the 
interdependence existing between the agricultural and the non-
agricultural sectors (Aziz, 1959)- Increase in production, 
as well as in per capita income, in the agriculture sector 
will lead to greater exports, more raw material for 
domestic industries, more total effective demand for 
industrial output and services, and more employment 
opportunities. 
In this context, rural and agricultural development 
is clearly a matter of great significance and urgency 
for Malaysia. This is reflected in various government 
policies and in the development plans undertaken. For 
instance, in the various Five-Year Development Plans $228 
million (actual) in 195^-60, million (estimated) in 
1 9 6 1 - 6 5 and $900 million (target) in I 9 6 6 - 7 O were allocated 
to the agricultural sector in ¥est Malaysia; that is 
respectively about 2 3 , 16 and 2h per cent of total plan 
expenditure (Government of Malaysia I965, PP• 28-29 and 
69-70). 
II - PADDY FARMING SECTOR & PROGRAMMES FOR ITS DEVELOPMENT 
In the development of agriculture, the paddy farming 
sector commands special attention for several reasons. 
Rubber, coconut, oilpalm and paddy are the four major 
crops of West Malaysia. Paddy is grown over on about one 
illion acres (or 15 per cent) of the total cropped area 
Lually (Ministry of Agriculture 19^9, P- 13^)- Therefore 
m 
ann 
in terms of acreage, it is the second largest crop, next 
only to rubber. Another outstanding characteristic is that, 
unlike the other major crops, paddy is wholly a smallholder 
crop. According to the i960 census of ¥est Malaysia's 
agriculture, as many as 9 7 per cent of paddy farms were of 
less than ten acres, 78 per cent were of less than five 
acres and 54 per cent were of less than three acres (cited 
in FAMA 1967, P- 28). These small farms are, according to 
unofficial estimates, the principal source of livelihood 
at farm level for about one-sixth of the total population. 
Further, as with most economic activities in this country, 
there is a clearcut racial feature: paddy farmers are 
almost entirely of Malay race, and paddy growing still 
remains one of their traditional economic activities. 
Chinese and Indian paddy farmers are there but only in 
small number. Combined with the dependence of large number 
of Malays on small sized farms is the fact of low returns 
from paddy farming. This is so in spite of government price 
support and protection programmes. From a number of sources, 
Ho (1969) PP• 28-29) has compiled data on per acre and per 
man-hour rates of returns from paddy, rubber, coconut, 
some vegetable and livestock enterprises in West Malaysia; 
the comparison clearly shows that the returns from paddy 
are among the lowest. Paddy farmers are undoubtedly an 
economically backward section of the Malaysian society, and 
for this reason the government has taken a special interest 
in the improvement of this segment of agricultural industry. 
Self-sufficiency in domestic rice supply has also 
been an important government objective. Rice is the staple 
food, and constitutes approximately one-fifth of total 
7 
household consumption expenditure in West Malaysia (Dept of 
Statistics (1957-58) pp. 9-38). But historically domestic 
production of rice has not sufficed to meet the total 
consumption requirement.^ Rice is therefore imported year 
after year. For the quinquenniixm of 1963-67, "the average 
annual net import of rice in West Malaysia was about 3O8 
thousand tons, that is nearly per cent of total domestic 
rice consumption. Sabah and Sarawak in East Malaysia also 
import about 35 to 40 per cent of their rice needs. Large 
sums in foreign exchange are used to import rice. For 
instance, in 19^7 net rice imports cost $153 million for 
West Malaysia alone (Ministry of Agriculture 1969, P* 1 6 0 ) . 
For this reason, the prospect of attaining self-sufficiency 
or near self-sufficiency in rice has further stimulated 
2 
government interest in the paddy farming segment. The 
need to diversify agriculture (particularly vis-a-vis 
rubber), creation of employment for the growing labour 
force, and the wish to do away as much as possible with 
dependency on imports for such staple requirements as rice, 
are some other reasons for the importance of paddy farming 
in government development policy. 
Thus from every point of view, whether social, 
Chronic dependence on imported rice has led to serious 
food shortage problems in Malaya at various times. A 
historical account on this subject is given in Ding 
( 1 9 6 3 ) . 
^ According to recent reports (FEER 1 970b , p. 49), the government 
plans to strive for about 90 per cent self-sufficiency. 
Because the attempts to achieve complete self-sufficiency 
may create surpluses,^ and it will be difficult to export 
rice at Malaysia's prices, which are above the world rice 
prices. 
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political or economic, there is a valid and urgent case 
for developing paddy farming. Since government has been, 
and still is, the main source of these development 
activities, I shall now move on to describing, in brief, 
some major policies and programmes initiated by the 
government which directly affect the paddy segment of the 
economy. 
New and improved irrigation facilities have been 
installed by government to assure water supply and to 
enable double cropping of paddy. With the financial 
assistance of the World Bank, two very large irrigation 
schemes are being completed in West Malaysia; these are 
the Muda River and the Kemubu irrigation projects serving 
over 300,000 acres between them. Following the completion 
of engineering works, an organization called Muda 
Agricultural Development Authority (MADA) has been created 
to coordinate various government and non-government 
activities directed at rapid agricultural development in 
the Muda irrigation area. 
In East Malaysia also, according to press reports, 
possibilities of opening new paddy lands are under 
consideration.^ About 20,000 acres near Kuching in Sarwak, 
and 250,000 acres in the Kinabatangan region of Sabah, are 
being considered for this purpose. 
In respect of the institutional framework, many 
innovations have been introduced. In 19^5 the Federal 
^ See press reports in. Straits Times, Kuala Lumpur, March 
10, 1969, p. 11 and March 20, 19^9, P-^-
Agricultural Marketing Authority (FAMA) was established to 
improve the marketing of agricultural produce. Two years 
later, in 1967? the Padi and Rice Marketing Board^ was 
created specially to serve the paddy industry. Its 
function is to purchase and sell paddy and rice, prescribe 
grades, fix paddy prices for growers (not inconsistent 
with the guaranteed minimum price fixed by the government), 
and take whatever measures deemed necessary for efficient 
marketing of paddy and rice. 
The formation of a Malaysian Agricultural Bank in 
1 9 6 9 , with authorized capital of $50 million, was a 
further step by the government to add to the total 
availability of cheap farm credit, also supplied by Majlis 
Amanah Ra'ayat (MARA., Council of Trust for Indigenous 
People), by cooperative societies, and by Farmers Association, 
by Padi Planters' Boards, etc. There are moves to stream-
line the lending and repayment procedures, and to coordinate 
the activities of these official or semi-official 
institutions. As a result of this, it is expected that 
paddy farmers will use more fertilizers, insecticides, new 
machines, etc. to improve their farm incomes. 
Some measures have been taken in the field of land 
reform. For instance, in new settlement schemes paddy 
lands cannot be subdivided, and certain minimum standards 
of crop husbandry have to be followed. With a view to 
limiting the rents payable by tenants and to protecting 
^ 'Padi' is a Malay word and it is equivalent to word 
'paddy' in English. 
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t h e m a g a i n s t i n s e c u r i t y o f t e n u r e , c o m p r e h e n s i v e l e g i s l a t i o n , 
k n o w n a s t h e P a d i C u l t i v a t o r s ( C o n t r o l o f R e n t a n d S e c u r i t y 
o f T e n u r e ) A c t , I 9 6 7 , h a s b e e n e n a c t e d . 
I n d i r e c t s u p p o r t o f p a d d y f a r m e r s , t h r e e p r o g r a m m e s 
a p p e a r m o r e s t r i k i n g t h a n o t h e r s . T h e y a r e : t h e f e r t i l i z e r 
s u b s i d y s c h e m e , t h e g u a r a n t e e d m i n i m u m p r i c e f o r p a d d y , 
a n d t h e s u b s i d i s a t i o n o f i r r i g a t i o n s e r v i c e s b y c h a r g i n g 
i r r i g a t i o n f e e s a t a r a t e l o w e r t h a n e v e n t h e m a i n t e n a n c e 
c o s t s i n v o l v e d . T h e s e s u p p o r t m e a s u r e s a r e d e s i g n e d 
p r i m a r i l y a s i n c e n t i v e s t o s t i m u l a t e t h e u s e o f n e w i n p u t s , 
a n d t o i n c r e a s e p r o d u c t i o n a n d i n c o m e a t t h e f a r m l e v e l , 
t h o u g h t h e y d o , o f c o u r s e , a c t a l s o a s m e a s u r e s o f i n c o m e 
r e d i s t r i b u t i o n . ^ A l l t h e s e d i r e c t s u p p o r t p r o g r a m m e s a r e 
e x p e n s i v e , a n d i f t h e e f f i c i e n c y o f p a d d y p r o d u c t i o n c a n 
b e s i g n i f i c a n t l y i m p r o v e d , i t m a y b e p o s s i b l e e v e n t u a l l y 
t o r e d u c e t h e l e v e l o f s u c h s u p p o r t a n d t h u s t h e c o s t to 
t h e p e o p l e , e i t h e r as t a x p a y e r s o r a s c o n s u m e r s . 
R e s e a r c h a n d e x t e n s i o n r e q u i r e m e n t s h a v e a l s o 
r e c e i v e d g o v e r n m e n t a t t e n t i o n , a l t h o u g h m o r e n e e d s to be 
d o n e i n t h e s e d i r e c t i o n s , a s w i l l be s e e n l a t e r i n t h i s 
s t u d y . T h e R i c e R e s e a r c h U n i t o f t h e D e p t o f A g r i c u l t u r e 
i s c h a r g e d w i t h t h e m a i n r e s e a r c h t a s k . T h e M a l a y s i a n 
A g r i c u l t u r a l R e s e a r c h a n d D e v e l o p m e n t I n s t i t u t e ( M A R D I ) , 
^ H o w e v e r , t h e r e a r e m a n y c o m p e t i n g n e e d s f o r c a p i t a l f o r 
d e v e l o p m e n t , a n d f r o m t h e l o n g - t e r m v i e w p o i n t q u e s t i o n 
h a s b e e n r a i s e d r e g a r d i n g t h e f u t u r e a p p r o p r i a t e n e s s a n d 
e f f i c a c y o f t h e l a r g e r e s o u r c e s u s e d i n t h e s e d i r e c t 
s u p p o r t s f o r p a d d y . S e e , f o r i n s t a n c e , F o r d F o u n d a t i o n 
1 9 6 3 , PP- 9 - 1 0 a n d 4 5 ; S e l v a d u r a i a n d A r o p e 1 9 ^ 9 , p . 117-
11 
a statutory autonomous body created recently, is expected 
greatly to increase both the scope and the intensity of 
rice research. The extension service to rice farmers is 
mainly provided by the Department of Agriculture, through 
its Extension Division and its field staff. Several other 
government departments, namely, the Department of Adult 
Education (Ministry of National and Rural Development), 
Departments of Radio and Television (Ministry of Information 
and Broadcasting), and Information Units of the State 
Governments, etc. play a valuable supplementary role in the 
extension educat ion of the farmers. Private firms supplying 
agricultural production inputs also engage in research 
and extension activities to some extent. There appears to 
be a considerable scope, as shown later in the study, for 
improving the effectiveness of extension services to the 
paddy farmers, because the time lag in the diffusion of 
information seems unduly long. 
During the ten-year period of 1957-58 to I967-68 
in West Malaysia, the average annual growth of paddy 
production was k.6 per cent, the increase in yield per 
acre 2.3 per cent and the increase in acreage harvested 
2.k per cent. Assuming constant factor-product price ratios 
over the period, it may be calculated that the aggregate 
income of paddy farmers would have increased on average at 
a rate similar to that of the production, namely, 4.6 per 
cent annually. But increase in income per capita was at 
12 
lower rate, because of population growth.' However the 
average rate of increase in paddy production, and consequently 
in farmer's income, is expected to improve in the near 
future due mainly to the completion of large irrigation 
schemes, the availability of new high yeilding rice varieties 
and other developments cited. 
To affect further increases in income or production 
of the West Malaysian paddy farmers by extending cultivation 
to new lands is not likely to be so easy as in the past; 
it places a heavy demand on public sector developmental 
funds, and also new lands suitable for paddy seem to be 
2 
limited in extent. These limitations therefore enhance 
the importance of the existing paddy lands. 
From the above discussion it is evident that the 
paddy farming sector in ¥est Malaysia is faced with two 
1 Average annual growth rate of population for West Malaysia 
is three per cent (Government of Malaysia I969, p. 119). 
There has been, it seems, little or no transfer of paddy 
farming population to other sectors of the economy. It 
is also relevant to note from the government's Mid-Term 
Review of the First Malaysia Plan 19^6-1970 and other 
reports that the rate of unemployment in West Malaysia 
has not only increased lately but shows the possibilities 
of further exacerbating for at least some years to come. 
See, Government of Malaysia pp. I3-I7 and FEER 1970a, 
p. 53. 
'Contrary to the opinion held by some officials, new land 
is not readily available for rice, or indeed for any other 
crop in Malaya. Although 70 per cent of the country 
remains undeveloped, flat and well-drained land suitable 
for rice has been almost completely occupied. To extend 
cultivation to virgin sites requires capital resources 
and technical skills not generally available to Malayan 
peasants. And as lands further away from developed areas 
will call for progressively larger inputs of capital if 
they are to be brought into productive use, marginal 
returns from such investment can be expected to diminish.' 
(Ho 1969, p. 25.) 
13 
major tasks: one, of increasing the domestic production of 
paddy and the other, of increasing the per capita incomes 
of families whose livelihood is paddy farming. Such a 
problem can be tackled by a multi-pronged strategy; however, 
in any such strategy, measures which significantly increase 
the efficiency of paddy production on a per acre basis, must 
occupy an important part. 
Against this background of the Malaysian agriculture 
and its paddy farming sector, the objectives and the scope 
of this study may now be considered. 
Ill - OBJECTIVE & SCOPE OF THE STUDY 
Obj ective 
This study is concerned primarily with the economic 
determinants of farm income of Malay paddy farmers. The 
research is based on the hypothesis that given equal 
land resources and equal access to external economies, 
farmers will nevertheless vary one with another in the 
incomes they achieve therefrom. The purpose of this study 
is thus four-fold: 
(i) To confirm that such variations in income, other 
than those that can be explained by the size of 
the land resources and the degree of access to the 
external economies, do occur amongst Malay paddy 
farmers. 
(ii) To ascertain and record in detail the components 
of receipts and inputs for a sample of Malay-
operated paddy farms reasonably homogeneous in 
the two aspects mentioned. 
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(iii) To ascertain how far individual inputs can be 
identified as determinants of the incofnes achieved. 
(iv) If possible, to identify certain inputs, and 
relationships between them, as being of particular 
interest for policy, in that they appear strongly 
related to the success of the farmer in deriving 
income from the land resources and opportunities 
available to him. 
For the purpose of this study, the farm income 
determinants have been divided into two groups. First, 
then are those which are external to the farm and beyond 
the control of an individual farmer, such as input-output 
prices, government policies, level of agricultural 
technology, infrastructure, and so on. A farmer has to 
adjust himself to these external conditions, for, as an 
individual, he is in no position to alter them in any 
significant manner. The second group is composed of such 
inputs which can be reasonably regarded as within the 
control of an individual farmer. A classification of this 
nature cannot be absolute because some determinants from 
one group are inter-related with those of the other group. 
Nevertheless, it is here assujned that on a given farm, 
labour, capital and management factors are significantly 
under the control of a farmer himself, and that it is these 
factors which he can appreciably influence. Within a short 
production period, such as a crop season, his farm size, 
i.e. the land input, remains fixed, whilst labour, capital 
and management factors are variable. These variable factors 
will therefore be examined in details in this study. 
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Scope of the Study 
This study is confined to examining the economic 
determinants of farm income for one crop season only, mainly 
because of the nonavailability of time series data. 
Incidentally it refers to a period when high yielding rice 
varieties were being introduced and also when other 
noteworthy technological innovations in rice farming were 
taking place in West Malaysia. A point of interest in 
study therefore is its reference to a period which 
corresponds with the initiation of the so called 'Green 
Revolution' in food production in Malaysia and elsewhere. 
This study may therefore be of interest to researchers 
investigating the progress and impact on farms of the Green 
Revolution in Tanjong Karang at a later stage. 
The resources available for this particular research 
programme were, of course, quite small. It was not possible 
to cover all, or even several, rice farming areas of West 
Malaysia. It was therefore necessary to limit the study to 
one single irrigated paddy area, and to quite a small 
sample of that. It was decided deliberately to conduct 
the study in detail and in depth, rather than to spread 
the very limited research resources extensively over a 
number of paddy areas and over a large number of farms. 
The study has therefore been confined to a sample of h2 
established paddy farms in a section of an irrigation area 
known as Tanjong Karang. This area is on the west coast 
of the Malayan peninsula in the state of Selangor. 
Tanjong Karang paddy area is regarded in West Malaysia 
as a good example of well planned settlement, irrigation and 
i6 
drainage, of the application of modern techniques of paddy 
growing, and of effective marketing of produce. Lessons 
learnt at Tanjong Karang in several of these fields are of 
use elsewhere in West Malaysia. Therefore, although 
Tanjong Karang cannot be taken as typical of all West 
Malaysian irrigated rice growing areas, nevertheless it 
is reasonable to expect that many of the findings of this 
study will have relevance for other rice farming areas in 
the region. 
Finally, the study has been confined to Malay farms 
of which the main enterprise is paddy, and for which farming 
and allied activities are the only sources of livelihood. 
These two characteristics apply to most of the rice farms 
in West Malaysia. Moreover, each farm is either wholly, or 
mainly owned by the operator. Although tenancy is more 
common in some of the longer established irrigation areas 
of West Malaysia, tenant farmers who own none of their 
land are not common in the Malay sections of Tanjong Karang, 
and it was decided not to attempt inclusion of this 
particular type in the investigation. ^  
Layout of the Thesis 
The study is presented in nine chapters. After 
the present Introduction, Chapter II describes the method 
of research, defines the farm iiniverse, the selection of 
sample and the collection of data. Chapter III discusses 
^ One exception to this has been included in the sample. 
Reasons for this are stated in Chapter II. 
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the meaning of farm income for the purpose of this study, 
and presents the data collected on income and its components 
for the k2 sample farms. In the next four chapters the data 
collected on farming inputs are presented. These are 
grouped for convenience of presentation as follows: 
Chapter IV deals with land, Chapter V with labour, Chapter VI 
with capital and with miscellaneous inputs for which cash 
outlays are required. Chapter VII deals with the farmer's 
technical knowledge and thus with some aspects of the 
quality of his management inputs; Chapter VIII brings together 
a number of key variable inputs, and by the application 
of multivariate analysis seeks to identify which variables 
and what relationships are most significant as determinants 
of farm income in the sample. Finally, Chapter IX 




M E T H O D O L O G Y 
This chapter describes how the farm universe, from 
which the sample was selected for study, was defined. It 
also describes the techniques used for selecting the 
sample and in collecting and analysing the data. 
DEFINITION OF THE UNIVERSE OF FARMS 
The objectives of the study have been outlined in 
Chapter I. To achieve these objectives with the limited 
resources available, it was necessary to confine the study 
to a sample selected from a relatively small and manageable 
universe. The definition of the universe therefore had 
to fulfil three functions- It had to confine the study 
to farms in which certain factors such as size of farm, 
access to external economies and race of operator were 
reasonably homogeneous; it had to exclude areas where special 
difficulties of access, unavailability of maps or records, 
or excessive variability in factors irrelevant to the 
purpose of the study (such as farms just being settled) were 
likely to be met; it had to confine the study to an area 
small enough to enable the research worker to visit all 
farms frequently and as often as required. To this end, a 
list of characteristics required of farms in the universe 
to be defined was specified as follows: 
(l) The farms should be situated in irrigation scheme 
in West Malaysia, with an efficiently controlled 
irrigation and drainage system suitable for double 
cropping of paddy. 
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(2) They should be located in a region for which there 
is adequate availability of official records, data, 
maps and other information particularly in the 
departments of Lands, Irrigation and Drainage (DID), 
and Agriculture. 
( 3 ) Paddy should be the main farm enterprise; but the 
farms may have supplementary enterprises also. 
(4) The farms should be operated by farmers of Malay 
race . 
( 5 ) Operators and members of their families resident 
on the farm should be full-time farmers, but may 
engage also in off-farm casual work. 
(6) The farms should have been established in the 
irrigation scheme for five or more years ago. 
( 7 ) The farms should be approximately homogeneous in 
respect of 
a. acreage (size) of farms, 
b. conditions of tenure, 
c. class of farm land (soil type, topography and 
irrigation), 
d. access to external economies (roads, markets, 
extension and information services, etc.), and 
e. exposure to pests and disease dangers, and to 
the natural hazards like floods. 
(8) The number of farms in the universe should be such 
that a sample of at least kO-50 units could be 
selected . 
( 9 ) All farms in the universe should be readily accessible 
from a single base, from which the research worker 
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c o u l d ox^erate e f f e c t i v e l y . 
A f t e r m a k i n g a t h r e e - w e e k r e c o n n a i s s a n c e o f l i k e l y 
a r e a s o f W e s t M a l a y s i a i n M a r c h - A p r i l I 9 6 8 , a n d a f t e r 
c o n s u l t a t i o n w i t h k n o w l e d g e a b l e o f f i c i a l s a n d r e s e a r c h e r s 
i n W e s t M a l a y s i a a n d a t t h e A u s t r a l i a n N a t i o n a l U n i v e r s i t y , 
i t w a s d e c i d e d t h a t T a n j o n g K a r a n g p a d d y a r e a w o u l d y i e l d 
a f a r m u n i v e r s e o f d e s i r e d t y p e . E a s y a c c e s s t o t h e a r e a , 
a v a i l a b i l i t y o f d a t a f r o m p r e v i o u s f a r m e c o n o m i c s u r v e y s , 
w i l l i n g n e s s o f l o c a l o f f i c i a l s t o h e l p , a v a i l a b i l i t y o f 
f i e l d a s s i s t a n t s a n d o t h e r f a c i l i t i e s a l s o f a v o u r e d t h i s 
a r e a , a n d T a n j o n g K a r a n g w a s t h e r e f o r e c h o s e n a s t h e 
l o c a l e f o r t h e s t u d y . 
T h e T a n j o n g K a r a n g a r e a is i n t h e S t a t e o f S e l a n g o r , 
o n t h e w e s t c o a s t o f M a l a y a n p e n i n s u l a ( F i g u r e I ) . D e t a i l e d 
b a c k g r o u n d i n f o r m a t i o n o n T a n j o n g K a r a n g i s g i v e n i n 
A p p e n d i x - 1 , a n d o n l y s o m e b r i e f i n t r o d u c t o r y c o m m e n t s a r e 
g i v e n h e r e . 
T a n j o n g K a r a n g i s a r e l a t i v e l y n e w p a d d y i r r i g a t e d 
s e t t l e m e n t . T h e l a n d w a s r e c l a i m e d b y g o v e r n m e n t f r o m 
m a r s h y s w a m p f o r r i c e f a r m i n g p u r p o s e s . I r r i g a t i o n , 
d r a i n a g e a n d f l o o d c o n t r o l s y s t e m s w e r e c o m p l e t e d i n t h e i r 
m a i n e s s e n t i a l s i n 1 9 3 2 , a n d t h e s e w e r e i m p r o v e d i n 1 9 6 1 - 6 2 
t o e n a b l e d o u b l e c r o p p i n g o f p a d d y . R o a d s , a d m i n i s t r a t i o n , 
e d u c a t i o n a l , m e d i c a l a n d h e a l t h , a g r i c u l t u r a l a n d o t h e r 
b a s i c s e r v i c e s w e r e e s t a b l i s h e d . A s s i s t a n c e w a s g i v e n t o 
s e l e c t e d i m m i g r a n t s t o s e t t l e i n t h e s c h e m e . G e n e r a l l y 
e a c h s e t t l e r w a s a l l o t e d a t h r e e - a c r e p l o t o f p a d d y l a n d , 
t o g e t h e r w i t h f r e e t e m p o r a r y a c c o m o d a t i o n , s e e d s a n d s o m e 
c a s h g r a n t s o n f i r s t a r r i v a l . I n m a n y c a s e s s e t t l e r s w e r e 
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F i g u r e 1 
ro 
1. Sunge i Besar, B a i a t 
2. Sunge i Besar , T i m o r 
3- S u n g e i Pan jang 
4. Sungei N ipah 
5. Pasir Pan jang 
6. Sungei Leman 
TANJONG KARANG PADDY AREA 
Figure 2 
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individually given kampon^ lands too.^ 
50,000 acres of Tanjong Karang paddy land are sub-
divided into nine sub-areas, as shown in Figure 2. They 
are ( 1 ) Sungei Besar, Barat, ( 2 ) Sungei Besar, Timor, 
( 3 ) Sungei Panjang, (4) Sungei Nipah, ( 5 ) Pasir Panjang, 
(6) Sungei Leman, ( 7 ) Sekinchan, ( 8 ) Sungei Burong, and 
( 9 ) Sawah Sempadan. The whole of the paddy area is a 
single settlement scheme, but from the standpoint of 
government administration and various other concomitant 
services, it falls under two administrative districts, 
namely, Sabak Bernam and Kuala Selangor. The first four 
sub-areas mentioned are in Sabak Bernam district, and the 
remaining five sub-areas, forming Tanjong Karang mukim 
(sub-district), are in the district of Kuala Selangor. In 
what follows, references to the Tanjong Karang area will 
generally mean the latter five sub-areas of Kuala Selangor 
district. 
To meet the specified characterestics of the desired 
universe of farms, the choice was further reduced to the 
Pasir Panjang and Sixngei Leman sub-areas. These were: 
( 1 ) located contiguously and almost in the middle of the 
whole irrigation scheme, ( 2 ) in one administrative sub-
district, and (4) occupied by farmers of Malay race only. 
Kampong land is a non-paddy land. It was intended to be 
used for building house, planting fruit trees and 
establishing kitchen garden. Most common economic use 
of kampong land in Tanjong Karang has however been for 
planting coconut palms, and hence it is often referred 
to as coconut land. In what follows, kampong land and 
coconut land are used as synonymous terms. 
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This satisfied characteristics no. 1,2,4,6 and 9 listed 
above. Further delimitation of the area to accord with 
farm universe characteristics no. 1, 7c, 7d, 7e and 8 
was achieved with the help of information gathered from 
local extension worker, village headmen, the DID overseer 
and progressive farmers, in conjunction with the relevant 
facts obtained from maps of Lands Office, the DID (plan No. 
DID Hq. Sel. 365/I, Neg. No. A / 1 3 8 O ) , and soil surveys 
(Acton 1963 and Wong I 9 6 6 ) . Accordingly, the farm universe 
was located in paddy area of Pasir Panjang and Sungei Leman 
within the limits of one and a half miles east along the 
Tanjong Karang-Sungei Besar road as shown in Figure 2. 
Then, to satisfy characteristics no. 3> 5, 7^ and 
7b, an extensive survey was carried out (using a form 
given as Appendix - 2) of paddy farms located within the 
above geographical boundries. To indentify the farms 
finally qualified for inclusion in universe, characteristics 
no. 3, 5, 7a and 7b were spelled out as follows: 
Characteristic No. 3 was specified by the requirement 
that at least 50 per cent of gross income on each 
individual farm should be derived from paddy. 
Characteristic No. 3 was taken to exclude any farm 
on which a resident was engaged full-time on any 
work other than farming. 
Characteristic No. 7a regarding homogenity of farm 
size could, of course, not be precisely fulfilled. 
The average farm area was approximately five acres 
there (Narkswasdi and Selvadurai 1 9 6 7 a , p. 112), and 
it was therefore decided to include in the universe 
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all farms having operational farm area within the 
range of four to six acres.^ Only by accepting 
this range of acreage was it possible to find enough 
farms meeting simultaneously the other characteristics 
of the universe. 
Lastly, Characteristic No. 7b on tenurial condition 
was specified as excluding any farm of which more 
than half of its total area of land was rented-in. 
On this basis a universe of 178 farms in the 
specified area of Pasir Panjang and Sungei Leman, after 
excluding farmers unwilling to co-operate in the reasearch 
project, was defined. From this universe, a sample was 
selected as follows. 
SELECTION OF SAMPLE 
As the interest of the study was to centre on the 
determinants of income variations within the range of 
conditions specified, it was important that the sample 
should include an adequate number of farms with incomes 
above and below the norm. For this purpose, simple random 
sampling of the universe was judged inadequate, and a 
stratified sampling techinque was preferred. For this 
reason, the universe (178 farms) was classified roughly 
into three strata, viz., very low income farms (9)» middle 
Operational farm area was defined as acreage owned 
plus acreage rented-in less acreage rented-out. These 
farms had two types of lands: paddy lands and coconut 
lands. Coconut lands lying fallow or not in bearing 
were not considered in the operated farm area. 
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income farms (159) ^nd very high income farms (lO). The 
best method of stratifying the farms would have been first 
accurately to determine the income of every farm in the 
universe. This, of course, was impossible as no accurate 
estimates of income for these farms existed before this 
survey was completed. Alternative method of approximation 
was therefore devised. After consideration of problem, 
I took the previous season's paddy yield per acre for 
each farm, and applied this to the acreage to be cultivated 
for paddy on that farm for the season to be surveyed. 
This worked out quite well as will be apparent in Chapter III 
and at other places in this study. When farms were grouped 
on this basis, it was found that only a few farms fell 
in the very low and the very high income strata. (The 
numbers are given in parentheses above.) In view of this, 
all farms of these two strata were included in the sample 
then, to make up a total sample of 50 farms, 31 further 
farms were selected randomly from the middle income group. 
The sample size was designed to give the largest sample 
that limited research resources could handle without 
sacrificing the quality of the data collected. However 
during the period of data collection, the sample suffered 
some drop-outs and eventually complete data were available 
only for 42 farms. 
LIMITATIONS OF THE SAMPLE & THEIR IMPLICATIONS 
Apart from its relative smallness, the sample 
suffers from some other limitations. It is necessary that 
they be stated at this stage, so that the conclusions of 
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the study can be seen in better perspective. First, the 
farm imits in the sample (and in the universe) are not 
absolutely homogeneous inrespect of size, tenurial 
arrangements, class of land, access to external economies, 
exposure to insect pest, etc. For instance, farms ranging 
from four to six acres operational area were included; 
fertility and topography of land vary from point to point 
in any farms, and more so between farms; some farms were 
nearer than others to road, rice mill, or markets; all 
farmers were of Malay race by Malaysian official definition, 
but distinct sub-racial (e.g. Javanese and Banjar) variations 
were present among them. As was to be expected, homogeneity 
of farms, which was sought with the aim of holding certain 
variables constant, was by no means perfect, though the 
variations between them in most of these respects were 
usefully controlled. 
Secondly, some farms in the sample were found in 
fact not to comply with details of the characteristics 
specified. These were discovered at a stage in the field-
work when opportunity did not exist to rectify them. To 
take specific example: in contravention of specified 
characteristic no. 7b, that no more than half of the farm 
area be rented-in, the entire farm area operated by farmer 
no. 28 turned out to be rented-in.^ He is the only farmer 
in the sample who operated a farm of which more than half 
its area was rented-in. Also, farmer no. reported owning 
and operating three acres of paddy land, but in fact he 
^ Code number for the farmer and his farm is identical. 
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subsequently let out I.5 acres to his married sister as 
gift for the crop season surveyed. Similarly, farmer no. 7 
was found actually to own and operate nine acres of paddy 
land, and not six acres as he initially reported. The 
range of farm size (four to six acres) was therefore further 
extended. Such discrepancies were detected on some of the 
sample farms in the course of the detailed investigation 
of the sample, and too late for the substitution of another. 
It would, of course, be possible to exclude them, but their 
exclusion would have further reduced the size, and eventually 
it was decided to include them. 
Finally, in determining farm size, I added paddy 
land and coconut land acreages together on an equal basis, 
which meant that a farm of three acres of paddy and three 
acres of coconuts in bearing was equated with a farm of 
six acres of paddy land in the sample. This was unfortunate, 
as paddy land is very much more income productive in 
Tanjong Karang than coconut land, and thus the farms that 
included coconut land (19 of the total 42 farms) were 
effectively smaller, in income potential terms, than their 
actual acreage, and thus not fully comparable with those 
farms comprising wholly paddy land. This has led to 
difficulties in various parts of the subsequent analysis, 
which are delt with subsequently in Chapter IV and elsewhere 
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1 as tney occur. 
The sample has, therefore, a number of shortcomings. 
However, all in all it is thought that a reasonable, and 
useable result was achieved, and the study proceeded to 
the next stage as planned. 
DATA COLLECTION 
Te chnique 
Except for those items for which sources and 
references are quoted in the study, other primary data and 
material were collected in the field on specially designed 
schedules from the 42 farm units of the sample. These 
schedules are attached as Appendix - 3- All questions in 
the schedules were translated into the Malay language as 
understood in the area, and suitably adjusted after a test 
run. In the translation the help of a Malay senior lecturer 
from the Faculty of Economics of the University of Malaya 
was secured, and the local extension worker of the 
Department of Agriculture helped greatly in pretesting of 
the schedules. In addition to the data collected on the 
schedules, other information was also collected in the form 
of field notes. 
Schedules were completed with aid of field assistants 
If I were in a position to start my research over again, 
these mistakes, from which I have learned, would be 
rectified. This, however is said to be a common experience 
in research of this nature. More serious, perhaps, would 
be the mistakes of which I am not aware, and from which 
I have not yet learned. These, I hope, are few. 
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recruited and trained by me for this purpose. Farmers were 
interviewed personally on their farms or in their houses. 
The persons interviewed were the heads of the households. 
In case of farm no. 23 and 33j the household heads were 
women; the other household heads were males. All heads of 
household were active and evidenced greater authority and 
influence in farm decision-making than other members of 
their families. Sometimes heads of the household were 
assisted by members of their families during interviews. 
Information supplied was recorded immediately on 
to the schedules. Additional comments and views expressed 
by the respondents were also noted down throughout the 
period . Cross checks were frequently made on the data by 
asking the same question in indirect and different forms. 
Wherever possible, the answers to question were supplemented 
by discreet and careful personal observations. Various 
devices were also used, such as a footrule to measure 
correctly the spacing of plants and the depths of flooding 
of the rice fields, and coloured pictures for insect pest 
identification in connection with Schedules G and H 
(Appendix - 3)• 
Interviews with farmers were mostly fixed to 
coincide with the major field operations of paddy production. 
Accordingly, every farmer was visited at the times of: 
(l) preparation of nursery and the field, (2) soon after 
the completion of paddy transplanting, (3) during crop 
growing period, (4) during and after harvesting operations, 
and (5) the marketing of paddy. At least one or two 
social visits were also made in each crop season to every 
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h o u s e h o l d , a n d t h e o p p o r t u n i t y w a s f r e q u e n t l y t a k e n to 
k e e p t r a c k o f t h e f a r m i n p u t - o u t p u t d a t a a n d o t h e r i n f o r m a t i o n 
r e q u i r e d f o r t h i s s t u d y . D u r i n g e a c h i n t e r v i e w , t h e d a t a 
o n p a d d y , c o c o n u t , p o u l t r y a n d o t h e r f a r m e n t e r p r i s e s w e r e 
b r o u g h t u p t o d a t e . 
P e r i o d 
I n p u t - o u t p u t d a t a a n d o t h e r m a t e r i a l c o l l e c t e d f r o m 
t h e i n d i v i d u a l f a r m e r s a n d u s e d i n the s t u d y , u n l e s s 
o t h e r w i s e s t a t e d r e f e r to t h e p a d d y c u l t i v a t i o n p e r i o d 
c a l l e d m u s i m k e d u a ( s e c o n d s e a s o n ) of t h e y e a r 1 9 6 9 - ^ 
T h o u g h t h e m a t u r a t i o n p e r i o d o f t h e p a d d y c r o p is o f o n l y 
1 4 0 d a y s , the s e a s o n is s p r e a d o v e r s i x m o n t h s . T h u s t h e r e 
a r e t w o c r o p s e a s o n s d u r i n g a y e a r i n T a n j o n g K a r a n g . 
F i r s t s e a s o n c o v e r s p e r i o d a p p r o x i m a t e l y f r o m m i d d l e o f 
S e p t e m b e r to t h e n e x t M a r c h . A n d , s e c o n d s e a s o n s t a r t s 
f r o m m i d d l e o f M a r c h a n d e n d s i n S e p t e m b e r . 
O r i g i n a l l y it w a s i n t e n d e d t h a t t h i s s t u d y s h o u l d 
c o v e r t w o c o n s e c u t i v e s e a s o n s a n d d a t a w e r e c o l l e c t e d f o r 
b o t h . H o w e v e r , t h e d a t a f o r t h e s e c o n d s e a s o n w a s 
q u a l i t a t i v e l y h i g h l y s u p e r i o r to t h a t o f t h e p r e v i o u s 
s e a s o n . T h e r e f o r e , r a t h e r t h a n s p o i l t h e b e t t e r d a t a b y 
c o m b i n i n g it w i t h l e s s a c c u r a t e m a t e r i a l , it w a s d e c i d e d 
to c o n f i n e the d e t a i l e d a n a l y s i s to the d a t a p e r t a i n i n g 
to s e c o n d s e a s o n 1 9 6 9 , t h u s p r e f e r r i n g q u a l i t y to q u a n t i t y . 
I n T a n j o n g K a r a n g I n o t e d a t e n d e n c y n o w to p r e f e r the 
t e r m s m u s i m p e r t a m a ( f i r s t s e a s o n ) f o r m u s i m b i a s a , a n d 
m u s i m k e d u a ( s e c o n d s e a s o n ) f o r l u a r m u s i m . I u s e m o r e 
a p p r o p r i a t e n e w t e r m s , b e c a u s e old t e r m s i m p l y g r e a t 
d i f f e r e n c e b e t w e e n t h e s u i t a b i l i t y o f t h e t w o s e a s o n s 
f o r p a d d y c r o p w h i c h d o e s n o t n o w s e e m to e x i s t i n 
T a n j o n g K a r a n g a r e a . 
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T h e r e s u l t s o f t h i s s i x - m o n t h p e r i o d c a n h o w e v e r be p r o j e c t e d 
r o u g h l y i n t e r m s o f a y e a r t o o , i f d e s i r e d , b e c a u s e t h e c r o p 
y i e l d s do n o t a p p e a r t o d i f f e r g r e a t l y now i n T a n j o n g 
K a r a n g b e t w e e n two s e a s o n s o f a y e a r , a s t h e f o l l o w i n g f i g u r e s 
i n d i c a t e : 
F i r s t S e a s o n P a d d y y i e l d S e c o n d S e a s o n P a d d y y i e l d 
( Y e a r ) G t g . p e r a c r e ( y e a r ) G t g . p e r a c r e 
1 9 6 4 - 6 5 4 5 2 1 9 6 5 
1 9 6 5 - 6 6 hh2 1 9 6 6 5 2 8 
1 9 6 6 - 6 7 6 1 0 1 9 6 7 
1 9 6 7 - 6 8 6 3 5 1 9 6 8 6 2 3 
1 9 6 8 - 6 9 5 8 7 1 9 6 9 6 7 9 
Mean^ 5 ^ 5 Mean 5 5 3 
( S o u r c e : D e p a r t m e n t o f A g r i c u l t u r e , T a n j o n g K a r a n g ) 
T h e s e a s o n a l y i e l d d i f f e r e n c e s a r e l i k e l y t o become 
n e g l i g i b l e i n t h e l o n g - r u n i n T a n j o n g K a r a n g , a s seems t o 
h a v e h a p p e n e d i n P r o v i n c e W e l l e s l e y . D o u b l e c r o p p i n g was 
f i r s t i n t r o d u c e d i n M a l a y a a t S u n g e i M a n i k ( P e r a k S t a t e ) 
and a t P r o v i n c e W e l l e s l e y d u r i n g t h e s e c o n d w o r l d w a r 
( 1 9 4 1 - 4 5 ) b y t h e J a p a n e s e o c c u p a t i o n f o r c e s . S i n c e t h e n 
d o u b l e c r o p p i n g h a s c o n t i n u e d u n i n t e r r u p t e d i n P r o v i n c e 
W e l l e s l e y . T h e a v e r a g e p a d d y y i e l d t h e r e f o r t h e p e r i o d 
1 9 5 1 t o 1 9 6 8 was 3 8 2 g a n t a n g s p e r a c r e f o r t h e f i r s t s e a s o n , 
and 3 7 8 g a n t a n g s i n t h e s e c o n d ( S e l v a d u r a i and A r o p e 
1 9 6 9 , p . 8 2 ) . 
^ U n l e s s o t h e r w i s e s t a t e d , t h e mean o r a v e r a g e computed i n 
t h i s s t u d y r e f e r s t o a r i t h m a t i c mean. 
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RELIABILITY OF DATA 
The collection of the data for the first season, 
though not presented or analysed here, greatly affected the 
reliability of the data collected for the second season. 
It enabled me to get to know the farmers and their farms 
very well, and to establish a close degree of rapport with 
them. I gained greatly in experience, and had the 
opportunity of refining my techniques and training my 
assistants. 
Farms were visited frequently. The maximum interval 
between two visits to any farm was three weeks. The farms 
were not large, and the number of different operations and 
transactions were small. Farmers generally had no difficulty 
in recalling the information required over this relatively 
short interval. During particularly busy periods of farm 
activity, such as at transplanting, harvesting and marketing, 
more frequent visits were made. 
In addition, farmers were asked to make a note of 
the expenses incurred, moneys received and other relevant 
information, and to keep the dockets and receipts. Some 
of them did so, and this also assisted us in sustaining 
the quality of the data, Paddy sales, fertilizer purchases 
and other items were confirmed by reference to the records 
of licensed paddy buyers and other agencies. 
Also, my two field assistants were local Malay 
youths; they were educated to the high school (Lower 
Certificate of Education) level and able to satisfactorily 
understand and speak English too. One of them lived in 
Sungei Leman and, another in Pasir Panjang with their 
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respective families. They very well knew the respondents 
of their areas and were even related to, or were next door 
neighbour to few of them. These assistants had their own 
family farm lands also in their respective areas and assisted 
their families in farm work. One of my field assistants 
was infact a member of the family which owned and operated 
farm number 23 of my farm sample. The background, 
connections and conscientiousness of the field assistants 
were of great help in obtaining the data of desired quality 
from respondents in the second season. 
Generally speaking, therefore,! am confident that 
the data presented here are accurate and reliable. Only 
in details of the quantity of family labour contributed, 
(where the intensity of the work and the hours actually 
worked were more liable to be confused at times with 
resting and conversation, etc. than is the case with hired 
labour), is the quality of the data felt to be uneven. 
TECHNIQUES OF ANALYSIS 
Details of the methods employed for analysis are 
given, as they appear, in the subsequent chapters. The 
analytical techniques used in this study include frequency 
distribution tables and both simple and multiple correlations 
and regressions. In each chapter, besides summary or 
frequency tables, I have also given detailed tables 
containing the primary original data individually for the 
k2 sample farms. The farms in these detailed tables are 
uniformly listed in order of net income to family labour. 
(The term 'net income to family labour' is explained in 
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Chapter III). The purpose of these detailed tables is 
partly to support the argument in the text but also to 
make available to other researchers the detailed data 
compiled, which was also one of the objectives of this 
research programme. 
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C H A P T E R I I I 
F A R M I N C O M E 
T h e r e a r e two p a r t s o f t h i s c h a p t e r . T h e f i r s t 
d e a l s m a i n l y w i t h the m e a n i n g o f f a r m i n c o m e f o r the p u r p o s e 
o f t h i s s t u d y , and p r e s e n t s m a i n i n c o m e d a t a c o l l e c t e d o n 
t h e h2 f a r m s . T h e s e c o n d e x a m i n e s the r e l a t i o n s h i p o f 
f a r m i n c o m e s o d e f i n e d w i t h c o m p o n e n t s o f f a r m e x p e n s e s , 
v a r i a t i o n s i n c o m m o d i t i e s p r o d u c e d , and s i m i l a r o t h e r 
v a r i a b l e s . T h e p u r p o s e i s to o b t a i n a n u n d e r s t a n d i n g o f 
the n a t u r e o f f a r m o u t p u t , and o f the i n c o m e ( d e p e n d e n t ) 
v a r i a b l e o f t h i s s t u d y , 
I - D E F I N I T I O N 
One i m p o r t a n t p o s t u l a t e o f t h i s s t u d y i s t h a t 
f a r m e r s s e e k t o m a x i m i s e t h e i r money i n c o m e . I t i s t h e r e -
f o r e a s s u m e d t h a t d u r i n g t h e p e r i o d o f t h i s i n v e s t i g a t i o n , 
f a r m e r s w e r e g u i d e d i n t h e i r f a r m d e c i s i o n m a k i n g b y t h e 
i n c o m e m a x i m i s a t i o n g o a l . B u t i t c a n be a r g u e d t h a t t h i s 
a s s u m p t i o n i s not v e r y r e a l i s t i c ; f i r s t , l i k e most h u m a n s , 
t h e s e f a r m e r s h a v e o t h e r g o a l s a l s o . G i f t s o f f r u i t or 
r i c e f r o m n e w l y h a r v e s t e d c r o p s to f r i e n d s and to the n e e d y , 
g i v i n g h a l f t h e p a d d y l a n d o f o n e ' s f a r m , r e n t - f r e e f o r 
a c r o p s e a s o n or t w o , t o a d a u g h t e r or s i s t e r m a r r i e d i n t o 
a p o o r f a m i l y , a n d o t h e r s i m i l a r a c t i o n s r e c o r d e d , e l o q u e n t l y 
s p e a k o f t h e e x i s t e n c e o f ' o t h e r g o a l s ' among t h e f a r m e r s 
s t u d i e d . S o m e t i m e s , t h o u g h b y no m e a n s a l w a y s , a c h i e v e m e n t 
o f t h e s e ' o t h e r g o a l s ' r u n s c o n t r a r y t o the p r i n c i p l e o f 
m a x i m i s a t i o n o f m o n e y i n c o m e s . S e c o n d , f a r m i n g i s , a s 
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Lewis (1966) put it, 'normally a continuous operation, 
and a farmer is generally interested in the income he can 
earn on the land next year and ten years hence as well as 
in this year's income'. A farmer's strategy in persuing 
his long-term goal is usually through a series of short-
term or seasonal farm incomes. But it is possible that due 
to some compelling contingency, the path to a short-term 
goal may diverge from the long-term course. Therefore, 
in one particular season, the farmer may deliberately forego 
some farm income in the expectation of greater returns in 
subsequent years, and thus the assumption of maximisation 
of money income in a single crop season may not apply. 
These qualifications to the assumption of maximisation 
of money income will be constantly borne in mind throughout 
this study. But because of difficulty in objectively 
quantifying the 'other goals' and the incomes deliberately 
foregone, they will not be incorporated in the empirical 
analysis. Hence, the slightly unreal, but greatly 
simplifying assumption, that the farmers seek primarily to 
maximise their money income, remains the basis of economic 
analysis in this study. 
DEFINING FARM INCOME 
For applying the income maximisation assumption, a 
large variety of definitions of farm income has become 
available in the literature. This is because no single 
definition can serve all purposes equally well, given the 
differences in farm situations and in the objectives of 
analysis (Efferson 19^9, PP- ; Redman 196?) • From the 
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viewpoint of this study, the chosen definition of farm 
income needs to be applicable to the 42 farms studied; it 
must relate to income maximisation for the whole farm as 
a unit, and provide a consistent basis for comparing 
different farmers, their farm decisions and the farm incomes, 
Vith these requirements in view, the more commonly used 
definitions of farm income in the literature were examined. 
It was decided that Net Family Labour Income (abbreviated 
hereafter as family labour income) was most suitable for 
this purpose. Family labour income is gross production 
less the cost of all inputs other than family labour. This 
is very similar in definition to the Farm Earnings defined 
by Carpenter and Sidhu (1964), Labor Earnings by Efferson 
(1949), Returns to Labor and Management by Hopkins and 
Heady (1962), and Family Labour Income by Ram and Chawdhari 
(1965)' The chosen definition of farm income represents 
the returns to the human (labour and management) resources 
of the farm family, which are assiimed to be maximised by 
the farmers; and also, it permits greater comparability of 
the success of the farmers in exploiting the resources 
available to them by taking into account the cost of capital, 
land and hired labour inputs. This point will become 
clear from the method of computation of income which is 
described below. 
COMPUTING FAMILY LABOUR INCOME 
Computation of the income for each farmer requires 
first of all the estimation of two main items: (a) gross 
value of total farm production (abbreviated as gross income) 
and (b) costs of the capital, land and hired labour inputs. 
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S o t h a t , 
F a m i l y l a b o u r i n c o m e = (a) ~ ( b ) . 
T h e m a n n e r i n w h i c h (a) a n d (b) w e r e c a l c u l a t e d w a s as 
f o l l o w s : 
( a ) G r o s s I n c o m e . T h i s is the s u m o f : (i) g r o s s 
v a l u e o f t o t a l p r o d u c t i o n o n the o p e r a t e d f a r m d u r i n g the 
s e c o n d s e a s o n 1 9 ^ 9 , w h i c h i n c l u d e s r e c e i p t s f r o m s a l e , 
v a l u e o f h o m e c o n s u m p t i o n a n d q u a n t i t i e s r e t a i n e d f o r o t h e r 
u s e s , c o v e r i n g p a d d y , c o c o n u t , c o p r a , e g g s , p o u l t r y , f i s h , 
f r u i t , v e g e t a b l e s ; ( i i ) c h a n g e s i n v a l u e o f l i v e s t o c k ; 
( i l l ) c a s u a l w a g e s ( i n c a s h o r k i n d ) e a r n e d f r o m odd jobs 
a n d w o r k o n o t h e r f a r m s ; a n d ( i v ) g r o s s r e c e i p t s f r o m 
c o n t r a c t w o r k w i t h e q u i p m e n t l i k e p o w e r t i l l e r . F a r m 
p r o d u c t s c o n s u m e d b y the f a r m f a m i l y , g i v e n as g i f t s , and 
u s e d as s e e d a n d f e e d f o r l i v e s t o c k w e r e v a l u e d o n the 
b a s i s o f t h e f a r m g a t e p r i c e . T h e ' f a r m g a t e ' p r i c e w a s 
t a k e n as t h e c u r r e n t m a r k e t p r i c e l e s s t r a n s p o r t a n d 
m a r k e t i n g c o s t s . P r o d u c e r e c e i v e d i n p a y m e n t f o r w o r k as 
c a s u a l h i r e d l a b o u r w a s v a l u e d at the ' f a r m g a t e ' p r i c e 
o n t h e e m p l o y e r ' s f a r m . 
T a b l e 3 . I s h o w s the p h y s i c a l o u t p u t o f t h e s i x m a j o r 
c o m m o d i t i e s p r o d u c e d o n the U2 f a r m s d u r i n g the p e r i o d ; 
w h i l e t h e g r o s s v a l u e s of i n d i v i d u a l f a r m p r o d u c t s ( v a l u e d 
as d e s c r i b e d a b o v e ) , c a s h r e c e i p t s f r o m the c a s u a l w o r k 
a n d o t h e r s o u r c e s a r e s h o w n i n T a b l e 3 - 2 . C o l u m n 10 of 
T a b l e 3 - 2 l i s t s t h e g r o s s i n c o m e f r o m a l l s o u r c e s f o r the 
42 f a r m s . 
( b ) C o s t s o f i n p u t s o t h e r t h a n f a m i l y l a b o u r . 
T h e s e i n c l u d e s e v e n s u b - i t e m s d e s c r i b e d b e l o w . T h e v a l u e s 
ko 
Table 3 . I 
T o t a l Q u a n t i t i e s of Main Products Prodiicod on Farms 
Second Season 1969 
Farm/ \ 
No. 
Paddy Ef:gs P o u l t r y Coconuts^^^ Copra Fish 
Plcl. No. K a t i No. P k l . K a t i 
( 1 ) (2) (3) (5) (6) (7) 
1 205 JiO 30 120 15.00 60 
2 hiho — 75 1 .^^ 40 -
3 121 .50 3000 h3 660 1 1 . 1 9 -
k 161.50 100 88 — - -
5 189.02 2ho 8 120 - 60 
6 155.25 367 h2 - - -
7 216.00 '+80 108 360 - -
8 87.8h 720 168 60 33.75 -
9 12^,ho - 190 270 - 180 
10 175.50 336 50 - - -
11 102.0't '18O 25 300 - 30 
12 88.50 960 355 90 - -
13 115.02 2h0 60 96 - -
132.00 h8 20 - - -
15 113.80 210 36 - - 100 
16 119.82 576 2h - - -
17 120.00 336 — 2 ho -
18 90.00 960 109.5 - - -
19 101.'t-O h80 22 720 - 36 
20 60.63 — 120 180 25.20 -
21 73.00 h20 36 380 6 -
22 82 .70 535 36 175 19.50 -
23 103.00 2ho 27 72 - -
2 k 96.00 160 6 -
2. ho 
-
25 82 .79 72 18 120 -
26 75.^10 360 30 - - — 
27 66.15 h28 77 .5 - - — 
28 67.60 366 22.5 - - -
29 52.00 180 - 360 15 -
30 56.50 '180 36 180 9 — 
31 62. ho — - 3960 - -
32 58.60 380 h8 -
18 
'40 
33 38.22 120 - 120 — 
h9.S0 120 2h 650 3.80 -
35 hh.h6 2h0 32 180 18 — 
36 h7.50 h8 3 - — — 
37 37.25 - h 168 9 — 
38 63.70 2hO 12 — — 
39 2/4.18 120 9 680 — 
^8.00 320 10 1290 - — 
27.80 - - 1776 - — 
h2 29. U8 12 5 2150 
(a) Each Tarm in t h i s study has boon r:ivon an i d o n t i f i c a t i o n 
number accordinc to i t s family labour inconio. See p. 46, 
( b ) I n c l u d e s p r o d u c t i o n f r o m c o c o n u t p l a n t a t i o n a s AVO I I a s 
f r o m a r o u n d t]ie h o u s e to m o o t f a m i l y c o n s u m p t i o n n e e d s . 
Tabid 3,2 
Groso Valun ( | ) of Total Fnnn Proeluction 
Sacond Sonnoii I969 
Farm 
No. 
Paddy P o u l t r y I Coconuts^®^ Fish K r u l t A Casual Power Ottiers Total 
Vo(^ o table Labour T U l e r 
(1 ) (2) (3) C-) (5) (6) (7) (a) (9) (10) 
1 3283.51 97.80 424.50 6.00 126.00 3937.81 
2 2279.81 303.30 401.10 - 251.00 375.00<°^ 
300.00^°^ 
- - 3610.21 
3 1939.51 257.60 371.3'* - 120.00 - 100.00 308H.45 
2502.10 114.60 - - - - 1430.00 - 4046.70 
5 2987.34 27.20 12.00 6.00 8.36 - - - 3040.90 
6 2484.00 80.29 - - - - 990.00 - 3554,29 
7 3409.84 147.00 36.00 - 20.00 - - - 3612.84 
8 13'»'>.59 252.00 883.50 - - - - - 2480.09 
9 1989.90 247.00 27.00 18.00 - - - - 2281.90 
10 2803.55 83.52 - - - - - - 2887.07 
11 1607.19 66.10 30.00 4.50 18.00 300.00'°^ - - 2025.79 
12 1409.45 479.80 9.00 - 4.00 - - - l ';02.25 
13 1854.25 85.20 9.60 - 20.00 - - - - 1969.05 
114 2106.74 28 ,32 - - 21 .00 60.00 - - 2216.06 
15 1820.39 62.40 - 15.00 30.00 - - - 1927.79 
16 1899.24 78.24 - - 1 5.00 - - - 1992.48 
17 1828.80 23.52 24.00 4.50 20.00 110.00 - - 2010.82 
18 1433.30 184.65 - - - 54.00 - - 1671.95 
19 1584.22 57.80 72.00 3.60 12.00 - - - 1729.62 
20 925.80 156.00 678.00 - 4.75 16.00 
300.00'°^ 
- - 1780.55 
21 1 1 1 2 . 1 0 81.00 194.20 - - - - 1687.30 
22 1265.78 BO.65 509.80 - 12.80 - - 50.00 1919.03 
23 1706.02 48.90 7.20 - 32 .80 - - - 1794.92 
Zk 1460.29 22.60 - - 2 .00 - - 60.00 1544.89 
25 1270.00 24.84 72.50 - 30.00 - - - 1397.3'i 
26 1243.38 59.28 - - 10.00 - - - 1312.66 
27 1036.83 1 1 7 . ' ' 6 - - - 28.00 - - 11H2 ,29 
28 1078.11 46.71 - - - - 287.50 - 1412.32 
29 796.07 14 .40 396.00 - 11 .00 2.50 - - 1219.97 
30 904.00 80. 4o 246.20 - - - - - 1230.60 
31 955.21 
(b) 316.80 - 4.20 49.00 - - 1325.21 
32 9't0.33 89.00 - 16.00 - - - - 1045,33 
33 585.05 7.20 439.20 - l4 .00 20.00 - - 1065.45 
3'» 796.80 37.20 163.46 - - - - - 997.'t6 
35 680.71 57.60 4o4.oo - 21.00 - - - 1163.31 
36 7'*7.95 7.26 - - - 16.80 - - 772.01 
37 568.71 5.20 241,80 - 6.75 30.00 - -
852.46 
38 1006.23 31.22 - - 0.80 - - - 1038.25 
39 384.01 20.40 54,40 - 14.80 135.00 - -
608.61 
40 727.^19 37.60 129,00 - - - - - 894.09 
41 444.80 
(b) 177.60 - - 60.00 - 130.00 812.40 
kz 451.25 7.3'i 201,50 - 25.50 14.00 - - 699.59 
(a) Inoludos copra nnd coconuts from p l a n t a t i o n , and alno 
house mainly f o r f a m i l y ' s consumption naods. 
(b) P o u l t r y was kopt on t h i s farm, but tho fanrinr loporto 
of of;f^s or in torms of npproolntlon of tho poultry h i 
(o) Those four farmors (NO . 2, 3, 11 nnd 2l) worlfod nn ho 
Tho amounts shown are farmers' ostlmaton of tho caaua 
from fow t r e e s planted around tho 
1 that nothlnK was pro(hiood in form 
r<ls . 
Ipors on a paddy hiiyinf; contro . 
1 wai;oo earned by thorn. 
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Talilo 0.3 
Computation of Net Inoonio to Family Labour, 
Saconrl Sonsoti 1969 
Farm 
No. 
( 1 ) 
OporatiiiR 
Exponsea 
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2 . 6 9 
5.02 
5.52 
2 . 5 2 
0.96 
4 . 7 2 
0 . 7 1 
0.82 
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29.00 
1 1 , 5 0 
33.25 
1 5 . 7 5 
10.50 




































































6 1 9 . 7 2 
702.02 
























































1 1 6 3 . 3 1 







2 7 1 6 . 6 1 
2 5 1 2 . 1 7 
2200.06 





1 7 2 7 . 7 7 

































Notnl For the dofinltlona of oxponnos and of Inonmos, 900 pp. 3 8 — 3 9 , 4 3 - 4 6 . 
h-} 
f o u n d f o r e a c h f o r t h e 42 f a r m s a r e g i v e n i n T a b l e 3 - 3 . 
i - C o s t s , i n c a s h a n d k i n d , o f s e e d s , f e e d , f e r t i l i z e r s , 
p e s t i c i d e s , h i r e d l a b o u r , c h a r g e s p a i d f o r t h e u s e 
o f h i r e d p o w e r t i l l e r ; c o s t s o f f u e l , o i l , r e p a i r 
a n d m a i n t e n a n c e , a n d w a g e s to h i r e d o p e r a t o r f o r 
o w n p o w e r t i l l e r . F a r m p r o d u c t s p r o d u c e d a n d u s e d 
f o r h i r e d l a b o u r as p a y m e n t i n k i n d , w e r e v a l u e d at 
t h e f a r m g a t e p r i c e . V a l u e o f t h i s w h o l e s u b - i t e m 
is s h o w n i n T a b l e 3 - 3 . c o l u m n 
i i . C o s t s a s s o c i a t e d w i t h t h e u s e o f ' o p e r a t i n g e x p e n s e s ' 
' O p e r a t i n g e x p e n s e s ' is t h e t o t a l i n c a s h a n d k i n d 
o f e x p e n s e s o n v a r i a b l e c a p i t a l a n d h i r e d l a b o u r 
i n p u t s n a m e d a b o v e i n ( i ) . I n t e r e s t at f o u r p e r c e n t 
p e r a n n u m w a s c h a r g e d o n the o p e r a t i n g e x p e n s e s 
i n c u r r e d b y e a c h f a r m ; t h i s w a s e q u i v a l e n t to t h e 
i n t e r e s t p a i d b y l o c a l p o s t o f f i c e s o n s h o r t - t e r m 
s a v i n g s . I n t e r e s t w a s c h a r g e d f o r h a l f o f the t o t a l 
p a d d y p r o d u c t i o n p e r i o d i n t h e s e c o n d s e a s o n 1969? 
b e c a u s e e x p e n d i t u r e o f o p e r a t i n g e x p e n s e s t e n d s to 
b e s p r e a d t h r o u g h o u t the p r o d u c t i o n p e r i o d , a n d 
h a l f o f t h e t o t a l p r o d u c t i o n p e r i o d r e p r e s e n t s t h e 
a v e r a g e p e r i o d f o r t h e u s e o f t h e w h o l e o p e r a t i n g 
e x p e n s e s . T h i s is a s m a l l s u b - i t e m , and t h e i n t e r e s t 
1 F a r m e r s m a d e g i f t s o f p a d d y , r i c e , f r u i t a n d o f o t h e r 
f a r m p r o d u c t s to r e l a t i v e s , f r i e n d s a n d p o o r , a n d a l s o 
m a d e t h e o b l i g a t o r y d o n a t i o n o f z a k a t ( r e l i g i o u s t i t h e s ) . 
P a y m e n t s o f t h i s s o r t w e r e n o t r e g a r d e d as e x p e n s e s 
r e l a t e d t o f a r m p r o d u c t i o n , a n d h e n c e h a v e b e e n e x c l u d e d 
f r o m c a l c u l a t i o n o f f a r m c o s t s . 
kh 
thus charged represents an estimate of the opportunity 
cost of the operating expenses used in production. 
(Table 3.3, column 3). 
ill. Costs of capital tied up in physical farm assets 
other than land, such as: farm buildings, tools, 
implements, own power tiller, a bicycle and livestock. 
These items are fully explained below. Residential 
buildings of the family are considered consumer 
durables and have therefore been excluded from the 
value of farm buildings. While they are used 
occasionally to store farm products and inputs, their 
main use is for housing the family. The category 
'farm buildings' therefore includes only paddy 
stores, livestock sheds and copra dryers. 
One bicycle per farm family has been taken into 
account as farm equipment. Where additional bicycles 
were owned by the family, these have been treated 
as consumption items and excluded from this 
calculation. Motorcycles have also been excluded, 
though they are used occasionally to transport farm 
produce and inputs. However, main use of motorcycles 
was for social and pleasure purposes rather than 
for farm production. 
Interest at the rate of six per cent per annum was 
charged, for the duration of the second crop season 
1969, on the total 'average value' of farm buildings, 
tools, implements, power tiller, a bicycle and 
livestock. 'Average value' was calculated as the 
mean of the opening and closing inventory values 
4.5 
for the item for the second season I969. The rate 
of interest charged was the rate paid by local 
commercial banks on long-term deposits, and as a 
farm expense it represents the opportunity cost of 
medium to long-term capital tied up in these assets. 
(Table 3.3, column 4). 
iv. Depreciation of physical farm assets named in (ill). 
Depreciation was calculated by the straight-line 
method, for the duration of the second season 1969. 
and was based on the expected useful life of the 
asset concerned. The length of useful life for each 
farm asset (excluding power tiller) was estimated 
in consultation with the farmer. For power tillers, 
depreciation was based on its purchase cost, expected 
working life in operating hours and the number of 
hours it actually worked during the season,^ (Table 
3.3, c olumn 5) • 
V. Land rent, including irrigation and drainage fees, 
etc., paid to the government by the farmer for own 
operated land during the second season 1969- Such 
land rent and fees are paid by the farmer on an 
annual basis. One half of the annual rent and fees 
so paid has been included as only one of the two 
crop seasons is studied here. (Table 3-3, column 6). 
^ Data for calculating depreciation of power tillers were 
taken from an agricultural engineer's estimates. For 
details, see, S.C. Len, 'Mechanized Land Cultivation 
in Padi Production' , The Malaysian Agricultural Journal, 
47(1), January 19^9, PP• 64-76. 
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vi. Costs deriving from the capital tied up in owned and 
operated land by the farmer. Six per cent interest 
was charged for the duration of the season, as an 
estimate of the opportunity cost of the use of this 
capital. (Table 3 . 3 , column 7 ) . 
vii. Land rent paid to the landlord for rented-in land 
for the period of the second season I969. Government 
taxes and fees on such lands were paid by the lessors, 
and therefore are not separately considered. (Table 
3.3, column 8). 
The total of the above costs, sub-items (i) to (vii), 
when deducted from the gross income, gives net family 
labour income, as shown in Table 3 . 3 , column 11. Family 
labour income thus estimated is the principal dependent 
variable to be explained in this study. 
Throughout this study, it has been necessary to 
differentiate between the k2 farms by giving each an 
identification code number from 1 to 42. For convenience, 
in alloting these reference numbers, I have simply taken 
the order of farms in accordance with family labour income, 
and used those numbers throughout as a simpler solution than 
a purely random order, or than changing the order for each 
variable. 
II - RELATIONSHIP BETWEEN FAMILY LABOUR INCOME AND GROSS 
INCOME, ETC. 
The association of farmily labour income with gross 
income and its components will now be examined. The purpose 
will be to identify the main characteristics which 
A 7 
d i f f e r e n t i a t e the h i g h i n c o m e f a r m s f r o m t h e l o w i n c o m e 
o n e s . S o m e i m p r e s s i o n s i n t h i s r e g a r d c a n be o b t a i n e d 
d i r e c t l y f r o m T a b l e s 3 . I , 3 . 2 a n d 3 . 3 , but t h e s e t a b l e s are 
r a t h e r t o o c u m b e r s o m e f o r t h e p u r p o s e . T o o v e r c o m e t h i s 
d i f f i c u l t y , the d a t a h a s b e e n s u m m a r i z e d b y g r o u p i n g the 
h2 f a r m s i n i n c o m e c a t e g o r i e s . F i v e c a t e g o r i e s h a v e b e e n 
s e l e c t e d as s h o w n i n T a b l e C a t e g o r y I h a s the h i g h e s t 
l e v e l o f f a r m i n c o m e , f o l l o w e d i n d e s c e n d i n g o r d e r b y 
c a t e g o r y I I , I I I , I V a n d V . T h e s e c a t e g o r i e s a r e u s e d 
( t o g e t h e r w i t h o t h e r m e t h o d s ) b o t h h e r e and i n l a t e r 
c h a p t e r s f o r e x a m i n i n g i n a s i m p l i f i e d f o r m the r e l a t i o n s h i p 
b e t w e e n f a r m i n c o m e a n d c e r t a i n o t h e r v a r i a b l e s . 
1 . R e l a t i o n s h i p B e t w e e n F a m i l y L a b o u r I n c o m e 
a n d G r o s s I n c o m e 
F a m i l y l a b o u r i n c o m e , g r o s s i n c o m e a n d c o s t s of 
f a c t o r s o t h e r t h a n f a m i l y l a b o u r a r e s u m m a r i s e d i n T a b l e 
3 . 4 . T h e f i r s t t w o , f a m i l y l a b o u r i n c o m e a n d g r o s s i n c o m e , 
a r e h i g h l y c o r r e l a t e d , ( r = 0 . 9 6 ) . ^ B u t o n e i n t e r e s t i n g 
^ U n l e s s o t h e r w i s e m e n t i o n e d i n the t e x t , e a c h v a l u e o f 
c o e f f i c i e n t o f c o r r e l a t i o n , r , t h r o u g h o u t this s t u d y 
is f o r s a m p l e ' s t o t a l o b s e r v a t i o n s ( ) . A c c o r d i n g 
t o F i s h e r and Y a t e s ( 1 9 ^ 8 , p . k6), at d e g r e e s o f 
f r e e d o m , t h e - r v a l u e s w i l l b e s t a t i s t i c a l l y d i f f e r e n t 
f r o m z e r o at : 
10 p e r c e n t s i g n i f i c a n c e l e v e l , w h e n > 0 . 2 5 7 3 , 
3 I. " " " > 0.30kk, 
2 " " " " > 0 . 3 5 7 8 , 
II t' " " > 0 . 3 9 3 2 , a n d 
0 . 1 " " " " > 0 . 4 8 9 6 . 
T h e s e v a l u e s c a n b e c o n v e n i e n t l y a p p l i e d to see the 
s t a t i s t i c a l s i g n i f i c a n c e l e v e l o f the e s t i m a t e d r v a l u e s 
at o t h e r p l a c e s a l s o i n t h i s s t u d y . 
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TabJe 
Farm Inconie and Exponsos 
(Avorace por farm, $) 
Fajiiily Labour 
Income s C l a s s 












4 5 0 0 
V 
A l l 
Item 
1 . No. of farms 5 7 10 12 8 42 
2 . Family labour 
income, ( i tem 
3 - 5) 
23^1.25 1701 .91 1176.27 730.87 371.74 1122.06 
3. Gross income 2677.75 1890.46 1294.04 855.09 1851.00 
h. P r o p o r t i o n of 
f a m i l y labour 
incomo to 
r r o s s incomo, 
i 
66.0 63.6 62.2 56.5 43.5 60.6 
5- T o t a l 
exponsos 
(Itom 6+ . . . 
.-12) 
1203.56 975.83 714.19 563.16 483.34 728.93 
(100) (100) (100) (100) (100) (100) 




























8. I n t o r o s t on 
farm a s s o t s 
1 7 . 1 2 
( i . M 
2'u52 
( 2 . 5 ) 
9.27 
( 1 . 3 ) 
7 . 1 5 




( 1 . 7 ) 
9 . Doprec i a t i o n 
on farm a s s o t s 





( 3 . 7 ) 
28.9'y 
(4 .0) 
1 0 . Land r e n t paid 
to f^overnmont 
22.95 
( 1 . 9 ) 
18.00 




( 3 . 5 ) 
23.18 20.25 
(2 .8) 














( 3 1 . 2 ) 
1 2 . Land rent f o r 
r e n t o d - i n 
land 
30,00 
( 2 . 5 ) 
30 .29 30.00 25,.00 
(4 .4) -
24.40 
( 3 . 3 ) 
N o t e s : 1 . F i f ^ r o s in parenthosos 
2 . Tho S l im of f i fvuros may 
point duo to roundinp. 
suhsoquont T a b l e s . 
not t a l l y on l a s t decimal 
This a p p l i e s a l s o in 
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feature shown by Table is that family labour income 
increases as a proportion of gross income, as well as 
absolutely, as the income category rises. This is because 
a relatively larger share of gross income accrues to factors 
other than family labour on low income category farms. 
This phenomenon is discussed at several points later in this 
study where the affected individual cost and income 
components are analysed. 
2. Relationship of Family Labour Income 
with the Components of Gross Income. 
Gross income is the sum of the total gross values 
of a variety of farm products produced, and of the gross 
receipts from other activities of the farm family. These 
components of gross income were given for the 42 farms in 
Table 3.2, and are summarized in Table 3.5- The latter 
table shows that the contribution from paddy enterprise 
is the largest and comprises on average about 80 per cent 
of the gross income. This is of course because farms in 
Tanjong Karang irrigation area are primarily paddy farms, 
and because in defining the farm universe and selecting the 
sample for this study this characteristic was specially 
sought. 
Next in importance as sources of gross income are 
coconuts, poultry and other enterprises.^ These contribute 
appreciably to gross income although, the average so 
^ Other enterprises chiefly include fish, fruit, vegetables, 
casual labour outside the farm, and receipts from contract 
work with power tiller. 
Table 3.5 
COMPONENTS OF GROSS INCOME 
(Average per farm, $) 
Family Labour 
Income, Category I II III IV V All 
No. of farms 5 7 1 0 1 2 8 42 
C ompone nt s 
of gross 
income 
(1) (2) (3) ( M (5) (6) (7) 
1. Paddy 2598,45 2149.79 13 8 3 . 0 6 1064.34 6 2 6 . 3 9 1 46 7. 96 
(73.3) (80.3) ( 8 3.7) (82.3) (73.3) (79.3) 
( a) 2. Coconuts^ 2k^ . 7 9 1 4o.79 148.76 1 36 . 78 131.04 133.32 
(6.8) (5.3) (7.9) ( 1 0 . 6 ) ( 1 7.7) (8.4) 
3, Poultry 1 6 0 . 10 1 9 3 . 6 7 8 3 . 78 4 3 . 6 6 20.83 88 . 30 
( 7 . 2 ) (4.4) (3.3) (2.4) (4.8) 
Other 193.30 74.86 47.23 36.83 139.22 
enterprises (13.4) ( 7 . 2 ) (4.0) (3.6) (6.6) (7.3) 
5. TOTAL (1 to 4) 3344.81 2 6 7 7 .73 18 9 0 .46 1 2 9 4 .o4 8 3 3 . 0 9 1831.00 
(100) (100) (100) ( 1 0 0 ) (100) (100) 
O 
Note: Figures in parentheses are per cent of total in row 3. 
(a) Includes copra, and also coconuts from few trees planted 
mainly around the house for family's consumption needs. 
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contributed tends to decrease as income categories fall; 
however, the relative importance (as a proportion of total 
gross income) of coconuts tends to increase in the lower 
income categories,^ whilst those of the poultry and other 
enterprises show some tendency to decrease. 
3• Disposal of Paddy 
From the foregoing, the large part played by paddy 
in providing farm income is clear. For this reason, 
particular attention is paid in this study to the paddy 
component of the total farm enterprise, and the patterns 
of use and disposal of paddy are examined here in more 
detail. Of the total paddy produced, the quantities sold, 
or given as zakat, as gifts, or as wages in kind, or used 
for seed, feed and for home consumption, are listed 
separately for each farm in Table 3-6; these data are 
summarized by income categories in Table 3'7* 
On average about 65 per cent of the paddy produced 
during the second season 19^9 'w^ as sold immediately after 
harvest. The only buyers of paddy were agents licensed by 
the Padi and Rice Marketing Board. The board had a 
monopoly, granted by the government, to buy all paddy from 
farmers in the Tanjong Karang area. The prices paid for 
paddy were fixed by the board, making some allowances for 
transport, moisture content and variety, but related to 
the government guaranteed minimum price of $l6 per pikul at 
some specified rice mill. The resultant price paid at the 
It is because low income category farms had greater 
acreage of coconut-stand. This point is discussed in 
detail in Chapter IV. 
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Tahla 3.6 
Dlsposnl of Pnddy 
Second Sanson 1969* 
Farm 




Sold Kept for Wapes 
(in kind' 
Homo zakat Total (Col. 1(), 
Fe.d Seed Immediately deferred 
sale 
Conaun»ptlon (in kind) 01ft (Col. 2 
to 9 ) 
pkls. 
1 per pkl 
(1) (2) (3) ( M (5) (6) ( 7 ) (8) (9) (10) (11) 
1 2.60 0.80 195.00 _ 7 . 0 0 - 205.1(0 16,00 
2 l.ko 1.00 133.11 - - 7 . 0 0 - - 11(2.51 1 6 . 0 0 
3 1.35 0 . 7 0 9'(.50 8.35 - 1 6 . 2 0 - 0.1(0 121.50 16.00 
U 5.20 0.90 85.00 1(3.60 - 2 1 . 6 0 - 5.20 1 6 1 . 5 0 15 . 3 0 
5 2.60 0.1(5 99.1(3 77.7l( - 7.80 - 1.00 189.02 1 5 . 6 8 
6 1.35 1.20 137.70 5.55 - 6.75 - 2 . 7 0 155.25 1 6 , 0 0 
7 7 . 0 0 1.22 189.1(0 - - 1 2 . 7 8 - 5 . 6 0 2 1 6 . 0 0 1 5 . 8 0 
8 («) 0.90 1(3.29 29.79 - 1 2 . 7 3 1.00 0 . 1 3 87.81( 15.30 
9 2.80 0.60 16.80 90.1(0 - 13.1(0 - 1.1(0 125.1(0 15.72 
10 2.25 1.36 137.00 17.78 - 6 . 7 6 9.'(5 0 . 9 0 175.50 1 6 . 0 0 
1 1 2.25 0.68 1(5.05 5.1(1 13.51 20.95 1 3 . 5 1 0.68 102.0l( 1 6 . 0 0 
12 1.50 0.67 6 3 . 0 0 3 . 0 0 - 15.83 i(.50 - 8 8 . 5 0 16 . 0 0 
13 2 .00 0 . 6 7 5 6 . 5 2 12.00 17.03 l'(.O0 10.00 2.80 115.02 1 6 . 0 0 
lU 1.30 0 . 6 8 10l(.00 9.80 - li( . 9 2 - 1.30 132.00 16.00 
15 2 .60 0 . 6 0 7 0 . 0 0 11(.50 13.50 11 .1(0 - 1.20 113.80 1 6 . 0 0 
16 2.60 0 . 6 3 6 7 . 0 0 3 5 . 5 9 - 5 . 0 0 9 . 0 0 - 119.82 15.70 
17 3.90 0 . 7 6 5 0 . 0 0 38.30 - i ! ( . a i ( 10.1(0 1.80 120.00 15.30 
18 2.70 0.80 5 2 . 6 5 18.1(5 - 15.1(0 - - 90.00 1 6 . 0 0 
19 2 .60 0 . 6 5 9 1 . 0 0 - - 5.85 - 1 . 3 0 101 .1(0 15.65 
20 2.50 0 . 6 7 2 5 . 0 0 ll(.77 7.69 7.50 2 . 5 0 - 6 0 . 6 3 15.30 
21 2.kU 0.68 1(3.90 7.32 - 7 . 8 6 9 . 0 0 1.80 73.00 15.30 
22 2.50 0 . 6 7 7 0 . 0 0 - - 9.33 - 0.20 82.70 15.30 
16.60"'> 23 2.80 0.80 - 8 9 . 6 0 - 8.1(0 - 1 .1(0 103.00 
2k 1.20 2 .00 1(5.60 k.BO l l ( . l ( 0 12 .1(0 9 . 6 0 6.00 9 6 . 0 0 15.1(3 
25 2.80 0.1(0 5 5 . 9 9 10.1(0 - 12.20 - 1.00 82.79 
15.30 
26 2 .60 0.1(0 5 2 . 0 0 7.70 - 11.70 - 1.00 75.1(0 
1 6 . 6 0 
27 2.1(0 0 . 6 0 32 .1(0 5.55 5 . 9 0 13.50 5.80 - 6 6 . 1 5 15.85 
28 2 .60 o . l t o 52.00 - 9 . 1 0 3.50 - - 6 7 . 6 0 
1 6 . 0 0 
29 _ 0 . 6 7 36.1(0 _ - 11.93 - 3.00 5 2 . 0 0 15.30 
30 2 .1(0 0 . 9 0 3 7 . 2 0 5.95 - 0 . 6 0 - 0.1(5 56.50 
1 6 . 0 0 
31 1.20 0 . 7 0 1(3.20 3.60 - 11 . 3 0 -
2 .1(0 62 .1(0 15.30 
32 i t . 8 0 0.68 2l(.00 18.alt - 6.00 3.38 
0 . 9 0 5 8 . 6 0 1 6 . 0 0 
33 1.37 0.1(0 30.00 _ - 6 . 3 2 - 0 . 1 3 3 8 . 2 2 15 • 30 
Jh 2 .60 0 . 7 2 39.00 _ - 7.1(8 - - 1(9.80 1 6 . 0 0 
35 1.17 0 . 6 7 35.00 0.1(0 - 7.13 -
0 . 0 9 l(l(.1(6 15.30 
36 2 .50 0 . 6 3 1 2 . 5 0 _ 5.62 18.12 8.13 - 1(7.50 
16.00 
37 0 . 3 2 12 .00 1 3 . 0 3 I(.81 6.00 -
1 . 0 9 37.25 15.30 
38 1.58 1.12 57.20 _ - 3.12 - 0.68 63.70 
15.80 
39 1.30 0 . 6 0 10.1(0 0 . 7 0 2.93 6 . 5 0 1.75 -
2i ( . i e 16 . 0 0 
3 6 . 0 0 6.30 2.1(0 1(8.00 
15.30 
ko 2 .'lO 0.90 - -
1 6 . 0 0 
ki 1.27 0.1(5 1 1 . 6 0 6.86 - 6.35 1 . 2 7 -
2 7 . 8 0 
U2 1.3'* 0 . 3 0 20.00 l.lU - 6 . 7 0 - -
29.1(8 15.30 
(a) Thin fBrmor feeds rice pollnhinpB to the 
(b) This ri(Ture is the price wliich farmer 23 
after harvest (as all otlier fanners did) 
poultry* 
wonld have received, had she sold any poddy Imiiiedlntely 
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Table 3.7 
Disposal of Paddy 
(Avorage per farm, pikuls) 



















(1) (2) (3) (4) (5) (6) (7) 
























































































































15.80 15.83 15.66 15.81 15.63 15.74 
Notes: 1. The family labour income categories used are 
those given in Table Throughout this 
study income categories of farms refer to 
those in Table 
2, Figures in parentheses are per cent of total 
in row 9. 
5h 
l i c e n s e d b u y i n g c e n t r e s i n t h e p a r t i c u l a r a r e a of the s a m p l e 
v a r i e d f r o m $ 1 5 . 3 0 t o $l6 a p i k u l . T h e r e w e r e f o u r g r a d e s 
s p e c i f i e d a c c o r d i n g t o t h e c o n t e n t s o f m o i s t u r e a n d f o r e i g n 
m a t t e r ( s t r a w , e m p t y g r a i n s , e t c . ) . I n a d d i t i o n , the n e w l y 
i n t r o d u c e d h i g h - y i e l d i n g v a r i e t y B a h a g i a , b e c a u s e its l o n g 
g r a i n c o m m a n d s a h i g h e r r e t a i l p r i c e , w a s p a i d a p r e m i u m 
o f 6 0 c e n t s p e r p i k u l o v e r the s t a n d a r d p r i c e s . 
N i n e f a r m e r s i n t h e s a m p l e p r o d u c e d B a h a g i a . H o w e v e r 
o n l y f a r m e r s n o . 2 3 a n d 26 p l a n t e d t h e w h o l e o f t h e i r p a d d y 
l a n d s w i t h B a h a g i a ; t h e o t h e r s p r o d u c e d o n l y a f e w p i k u l s 
o f it a s a t r i a l . T h e m a i n v a r i e t y g r o w n w a s the m e d i u m -
y i e l d i n g v a r i e t y M a s u r i . ^ F o r t h e s e r e a s o n s , the v a r i a t i o n 
i n p a d d y p r i c e s r e c e i v e d b y f a r m e r s w a s o n l y a v e r y m i n o r 
f a c t o r o v e r a l l i n d e t e r m i n i n g r e l a t i v e i n c o m e s . T h i s w i l l 
b e p r o v e d b y t h e a n a l y s i s i n C h a p t e r V I I I a l s o . 
O f t o t a l p a d d y p r o d u c e d , f a r m e r s r e t a i n e d o n a v e r a g e 
a b o u t 15 p e r c e n t f o r l a t e r s a l e . T h e p r o p o r t i o n o f p a d d y 
t h u s r e t a i n e d i s a l m o s t e q u a l o n f a r m s of t h e f i r s t f o u r 
i n c o m e c a t e g o r i e s ( T a b l e 3 - 7 ) ; w h e r e a s i n a b s o l u t e t e r m s 
t h e q u a n t i t y o f p a d d y r e t a i n e d t e n d s to i n c r e a s e w i t h 
h i g h e r l e v e l s o f t o t a l p r o d u c t i o n a n d of i n c o m e c a t e g o r y . 
P a d d y w a s r e t a i n e d i n t h i s w a y m a i n l y as a s o u r c e of c a s h 
t o m e e t u n f o r e s e e n n e e d s at a l a t e r s t a g e a n d i n t h e h o p e 
^ F o r the s a m p l e a s a w h o l e , 9 1 - 9 p e r c e n t o f the t o t a l 
p a d d y p r o d u c e d w a s M a s u r i , 7 - 2 p e r c e n t B a h a g i a a n d 
1 p e r c e n t P u l o t . P u l o t is a l o w y i e l d i n g v a r i e t y . 
R i c e f r o m P u l o t is g l u t i n o u s , a n d it is a p r i n c i p a l 
i n g r e d i e n t f o r m a k i n g s p e c i a l r i c e c a k e s , e t c . o n M a l a y 
f e s t i v e o c c a s i o n s . 
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of higher prices.^ 
Paddy retained for home consumption is the next 
important class. On average, 10 pikuls, or 11 per cent of 
total paddy production per farm, was reported to have been 
2 
kept for this purpose. Rice consumption needs were wholly 
met by all farmers in the sample from the produce of their 
own farms. However, some farmers buy, or obtain on barter, 
small quantities of Pulot rice. Eleven farmers in the 
sample produced Pulot, but sufficient only for family 
consumption and gift requirements. 
All farms kept poultry. These were fed chiefly on 
paddy produced on the farm, and on average 2.5 per cent 
of paddy produced was used for this purpose. About the 
same proportion of paddy was used on average for payment 
of zakat and for payment of wages in kind, although farmers 
of the highest income category, it is interesting to note, 3 made these payments entirely in cash.^ 
The amount of paddy kept for seeds was on average 
quite small (Table 3-7), but it appears to be more or less 
the same on all categories of farms. This appears in part, 
as will be observed in Chapter VI, due to the higher rate 
^ Paddy retained for deferred sale may get a slightly 
higher price because (i) some moisture will automatically 
be reduced during the storage, and (ii) the farmer may 
deliberately dry and clean the paddy before selling. 
On the other hand, some storage losses may also occur. 
^ My impression is that farmers have slightly over-estimated 
the family consumption of paddy. 
^ Formerly, rent used to be paid to landlords in paddy, 
but now this is almost completely replaced by cash rents. 
Only five of the sample farmers rented-in lands, and 
none of these paid rent in kind. 
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of seeding prevalent on low income farms. Similarly, the 
amount of paddy given to relatives, poor and others is small, 
and also nearly equal for farms of all income categories 
(Table 3-7), which implies that as a proportion of total 
production, the low income farmers gave more paddy than the 
high income farmers. 
SUMMARY AND CONCLUSION 
In this study, farm income is the dependent variable 
for which explanation is sought. For this purpose, farm 
income has been defined for each farm in terms of family 
labour income, which is a measure of returns to family 
labour and management resources. For simplicity, maximis-
ation of family labour income has been assumed to be the 
goal of each farmer and the basis of his decision making. 
Family labour income showed very close positive 
correlation with gross income. Most of the gross income, 
and therefore most of the family labour income, was derived 
from paddy enterprise. This was to be expected from the 
methods of sampling used for this study. 
Differences in prices, methods of disposal and 
marketing of paddy generally did not appear to explain 
much of the income variations. For this reason, in the 
following chapters the search for explanation of income 
variations is concentrated on the input variations. 
An inverse relationship was observed between income 
categories and the proportion of gross income deriving from 
coconuts. This was largely due to (i) less income from 
remaining enterprises and (ii) greater share of coconut 
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acreage in total area of the low income category farms, as 
will be seen in Chapter IV. 
Supplementary enterprises such as poultry, contract 
work with power tiller, casual wage employment, fruit and 
vegetables provided appreciable income to the high income 
category farms. These supplementary enterprises involved 
little, if any, land use, and absorbed farm resources 
which would otherwise have remained idle or would have found 
little alternative productive opportunity in Tanjong 
Karang . Thus the resources used in the supplementary farm 
enterprises neither reduced, nor adversely affected the 
main paddy and coconut enterprises. Therefore, these 
supplementary enterprises, it is noteworthy, were of 
considerable economic advantage to the farmers who ventured 
into them. 
For this reason, I consider that income from these 
supplementary enterprises is important as an explantory 
variable not only through its direct effect on the total 
family labour income achieved, but also (and I think even 
more importantly) as an indicator of the degree of enterprise 
of the farmer. Particular use of this characteristic 
indicator will be made in Chapter VIII, and I believe that 
the explanatory value of this indicator is one of the more 
useful facts to emerge from this study. 
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CHAPTER IV 
L A N D R E S O U R C E S 
Farm land is more than a 'free gift of nature' 
endowed with 'original and indestructible power of the 
soil'. It is rather the sum of the natural resources used 
by the farmer and of the man-made improvements to them. 
Besides being a factor of production and thus an important 
determinant of income, land has various other virtues 
ascribed to it. For instance, the paddy farmers of Tanjong 
Karang, like many others elsewhere, closely associate land 
ownership with social status, with prestige and with 
economic security. Farmers in the Tanjong Karang irrigation 
area have a special reason for regarding the land highly. 
Many among them have not forgotten the poor economic 
prospects with which they were faced prior to securing a 
lot in the irrigation scheme. Having obtained land there, 
and created a better life for themselves, they quite 
understandably regard the land highly as a key factor in 
their socio-economic betterment. This was evident from the 
answers to a question we posed to them. Farmers in the 
sample were asked to what farm or other productive uses 
they would put (a) $500 and (b) $3,000, if they were 
fortunate enough to receive such an amount either as a gift 
or as a lottery prize.^ In the replies, the first and the 
most favoured use was either to rent or to purchase more 
^ The question was hypothetical but by no means beyond their 
understanding. Toto, Four Digit and Social Welfare 
lotteries are popular in Tanjong Karang. 
59 
Table U.1 
LAND RESOURCES, ACREAGE 
Paddy land, acres Coconut / \ land 1 owned), acres Total owned operated operated Farm rented- rented- (2)-(3) Not in In land, ,acres No. owned out in bearing bearing (5 + 7) (1) (2) (3) C*) (5) (6) (7) 
1 6 _ 6 2 1 7 2 3 - 1.5 - 1 5.5 
3 h.5 - •• h.5 2 3 7. .5 
k 6 - - 6 _ 6 
5 6 - - 6 - 6 
6 6 - - 6 _ - 6 
7 9 - - 9 - - 9 8 3 - - 3 - 3-5 6. 5 
9 3 - 1-5 h.5 - it. 5 10 6 - - 6 - - 6 
11 3 - 1 . 5 k.5 0.5 - 1*. 5 12 3 - - 3 1 - 3 
13 3 - 1 . 5 k.5 - - k. 5 
lit 6 - 6 - - 6 
15 1 1 . 5 8,5 1 . 5 k.5 2 - it. 5 
16 6 - - 6 - - 6 
17 6 - _ 6 1 - 6 
6 1-5 - k.5 - - k. 5 
19 6 2 - k 1 - it 
20 3 - - 3 - 2.5 5. 5 
21 3 - - 3 - 1-25 1*. 25 
22 3 - - 3 - 1.75 i». 75 
23 6 - - 6 - - 6 
2U 6 - - 6 - - 6 
25 3 - - 3 - 1 
26 3 - - 3 2 - 3 
27 h.5 - - it.5 - - 5 
28 _ — 3 3 - - 3 
29 3 - - 3 1 . 5 1-5 k. 5 
30 3 - - 3 - 3 6 
31 3 - - 3 - 5 8 
32 3 - - 3 — 3 
33 3 1 . 5 _ 1 . 5 - 3 it •5 
3k 2.25 - 2.25 - 2 . 5 it .75 
35 3 - - 3 - 3-25 6 • 25 












1 . 5 - 1 . 5 - 2.25 3 r .75 
itO 6 3 - 3 1 1-5 k k 
1, 
•5 
in 3 1.5 - 1-5 - 2.5 
hz 3 1 . 5 - 1 . 5 — 2 . 5 
coconut areas not In bearing, and any work or other input applied 
to them, were eventually excluded from consideration in analysis for a 
number of reasons. For example, being a crop alow to come to fruition, 
some lands were worked on for a number of years before bearing and it 
was not possible to relate outputs to these inputs. Once these lands 
come into bearing, those earlier inputs are capitalised in the value 
of the standi but it is difficult to do this in the earlier stages of the 
investment. In some cases, also, there was question as to whether a 
valid title would accrue to the farmer claiming it in respect ol tnese 
lands not yet in bearing. 
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Table k . 2 
LAND RESOURCES, VALUE 
Farm 
No. 
( 1 ) 
Owned 
o p e r a t e d 
(2) 
of paddy l a n d , $ Value of 
coconut 
Value of 
t o t a l l and 
r e n t e d t o t a l l and i n o p e r a t e d , $ 
- i n opera ted b e a r i n g 
( 3 ) w (5 ) 
1 2 , 6 0 0 950 1 3 , 5 5 0 
2 , 7 3 6 8 ,208 
7 ,866 
950 9 , 1 5 8 
- 2 , 8 5 0 1 0 , 7 1 6 
- 1 0 , 6 9 2 - 1 0 , 6 9 2 
- 1 1 , 7 0 0 - 1 1 , 7 0 0 
- 9 , 7 2 0 - 9 , 7 2 0 
- 1 9 , 8 0 0 — 19 ,800 
- 4,644 2 ,000 6,644 
2 , 9 1 0 8 , 7 3 0 
9 , 6 5 7 
- 8 , 7 3 0 
- — 9 ,657 
2 ,964 8 ,892 — 8,892 
- 5 ,400 — 5 ,400 
2 , 7 9 0 8 , 3 7 0 - 8 , 3 7 0 
- 9 , 1 8 0 - 9 , 1 8 0 
2 , 7 9 0 8 , 3 7 0 - 8 , 3 7 0 
-
8,640 
1 2 , 2 8 5 
7 , 4 5 2 
-
8,640 
1 2 , 2 8 5 
7 , 4 5 2 
— 7 , 0 2 0 — 7 , 0 2 0 
— 4,698 6 ,250 10 ,948 
— 5 , 8 7 1 1 ,200 7 , 0 7 1 
— 4 , 5 3 6 1 ,662 6 , 1 9 8 
— 1 0 , 1 7 9 
8 ,568 
— 1 0 , 1 7 9 
— — 8,568 
— 5 , 6 7 ^ 950 6,624 
— 5 ,090 - 5 ,090 
6 ,264 — 6,264 
4 , 9 5 9 4 ,959 - 4,959 
4 , 2 5 7 
^ , 5 3 6 
1 ,^25 5 , 6 8 2 
2 ,000 6 , 5 3 6 
_ 4,988 2 ,000 6,988 
_ 4,698 — 4,698 
2 , 104 
3 , 5 3 8 
2 , 8 5 0 4 ,954 
2 , 3 7 5 5 , 9 1 3 
mm 4 ,882 3 ,088 7 , 9 7 0 
5 , 0 2 2 — 5 , 0 2 2 
_ 4,462 4 ,000 8 ,462 
6 , 7 3 2 — 6 , 7 3 2 
2 , 3 2 2 2 ,200 4 , 5 2 2 
_ 4 , 5 9 0 1 ,000 5 , 5 9 0 
2 , 4 4 1 4 ,000 6 ,441 









































1 2 , 6 0 0 
5 , ^ 7 2 
7,866 
1 0 , 6 9 2 
1 1 , 7 0 0 
9 , 7 2 0 
1 9 , 8 0 0 
4 ,644 
5 , 8 2 0 
9 , 6 5 7 
5 , 9 2 8 
5 , 4 0 0 
5 , 5 8 0 
9 , 1 8 0 
5 , 5 8 0 
8 ,640 
1 2 , 2 8 5 
7 , 4 5 2 
7,020 
4 ,698 
5 , 8 7 1 
4 , 5 3 6 
1 0 , 1 7 9 
8 ,568 
5 , 6 7 4 
5 , 0 9 0 
6 ,264 
4 , 2 5 7 
^ , 5 3 6 
4 ,988 
4 ,698 
2 , 104 
3 , 5 3 8 
4 , 8 8 2 
5,022 
4 , 4 6 2 
6 , 7 3 2 
2 , 3 2 2 
4 , 5 9 0 
2 , 4 4 1 
2 , 1 6 8 
6i 
land. Taking all these facts together, the land obviously 
commands a unique position in their estimation. 
The basic data on the land resources of the k2 farmers 
are given in Tables 4.1 and 4.2. The purpose of this 
chapter is to identify important characteristics of the 
land resource endowment of the operated farms and to study 
their relationship with farm income . A start is made with 
farm size and its distribution in the sample. 
DISTRIBUTION OF LAND RESOURCES 
The land resources of a farm can be reckoned in 
terms of acreage, total farm assets, or even farm production. 
Acreage is by far the most commonly used measure. In the 
definition of the universe to be investigated, in Table 4.1 
and in several other parts of this study, the land resources 
are expressed in terms of acreage and farm size measured 
in operated land. (The concept of operated land has already 
been defined in Chapter II, p. 25 )• The total operational 
area of the 42 sample farms during the second season 19^9 
ranged from three to nine acres. The distribution of farm 
size in Table 4.3 shows that only 6o per cent of farms are 
within the target limits of greater than four but less than 
six acres. 
This acreage consisted of paddy and coconut land, 
the only two types of land available to farmers in this area 
of Tanjong Karang. These two types of land have different 
production potentials.'' For this reason, the operated 
^ In the sample, average gross income per acre for paddy land 
was about $458 from paddy production and for coconut land 
about $i42 from coconut production. 
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Table 4.3 
DISTRIBUTION OF FARMS BY ACREAGE AND VALUE OF 
TOTAL OPERATED LAND 
Acres 4 3 . 0 3 . 1 - 4 . 0 4 . 1 - 5 . 0 5 . 1 - 6 . 0 6 . 1 - 7 . 0 > 7 . 0 All 
sizes 
No . of 
farms 
( 1 1 ^ 9 ) ( 1 1 ^ 9 ) 
13 
( 3 1 . 0 ) 
1 3 
( 3 1 . 0 ) 
3 
( 7 . 1 ) 
3 
















farms 1 0 
( 2 3 . 8 ) 
1 3 
( 3 1 . 0 ) 
1 1 
( 2 6 . 2 ) ( n . 9 ) ( ^ f s ) ( 2 I 4 ) 
42 
(100) 
Figures in parentheses are per cent of total number of farms. 
Table k.k 
DISTRIBUTION OF FARMS BY ACREAGE OF PADDY AND 
COCONUT LANDS 
Paddy-
land , < 3 . 0 3 . 0 - 4 . 5 4 . 6 - 6 . 0 > 6 . 0 All sizes acres 
No. of 
farms 
( 1 1 . 9 ) 
26 
( 6 1 . 9 ) 
1 0 




land , 4 1 . 0 1 . 1 - 2 . 5 2 . 6 - 4 . 0 > 4 . 0 All sizes acres 
No. of 
farms 
(with 3 10 5 1 19 
coco nu t 
lands) ( 1 5 . 8 ) ( 5 2 . 8 ) ( 2 6 . 3 ) ( 3 . 3 ) ( 100) 
Figures in parentheses are per cent of total number of farms 
with the type of land specified. 
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acreage of the farm, as a measure of land resource endowment 
obviously has some limitations, particularly when it is to 
be considered as a determinant of farm income. Hence, a 
better way of expressing the land resource endowment of the 
farm would be in terms of the total market value of operated 
paddy and coconut lands - assuming that the value differential 
per unit area of paddy and coconut lands is proportional to 
their productive potential. This has the additional advantage 
that not onl}^ differences in physical productivity, but also 
other factors such as access to roads, quality of irrigation 
facility and access to external economies will also be taken 
into accoT-Uit in the market value. The market valuation of 
operated lands^ for the sample farms are listed in detail 
in Table ^.2, and the distributions of farm size in terms 
of total acreage and value of land are shown in Table 4.3. 
Both acreage and land value distributions are evidently 
positivelv^ skewed which means that there are relatively 
more small sized farms in the sample than large ones. 
Because of the differences in their economic 
significance, the distributions of paddy and coconut lands 
are shown separately in Table 4.4. Table 4.4 shows that 
only 19 farms had coconut land, whereas paddy land was 
available on all 42 farms. Both of these distribution 
patterns, like the earlier ones on total farm size in 
Table 4.3 tend to be positively skewed and show that farms 
with small acreages of paddy and coconut lands are in the 
^ Lands were valued in consultation with farmer, village 
headmen, extension worker and the Lands Office. This was 
nece==sarv because (i) there did not exist a brisk trade 
in lands' and (ii) many a farmer could not evaluate his 
lands objectively. 
Gk 
m a j o r i t y . I t i s n o t a b l e t h a t a b o u t t w o - t h i r d s o f t h e f a r m s 
o p e r a t e p a d d y l a n d s w i t h i n a c o m p a c t r a n g e o f t h r e e to f o u r 
a n d a h a l f a c r e s ; f a r m s w i t h v e r y s m a l l o r v e r y l a r g e 
p a d d y a c r e a g e a r e f e w . S i m i l a r l y , c o c o n u t a c r e a g e a l s o 
t e n d s t o c l u s t e r i n t h e 1.1 to 2 . 5 a c r e s r a n g e . T h i s i s , 
o f c o u r s e , a c o n s e q u e n c e o f t h e a t t e m p t s m a d e t o r e s t r i c t 
t h e v a r i a t i o n s i n f a r m s i z e i n t h e d i f i n i t i o n o f t h e 
iiniverse t o b e s a m p l e d . 
L A N D R E S O U R C E S A N D I N C O M E S ; V A R I A B I L I T Y 
T h e l a r g e r t h e l a n d r e s o u r c e s of t h e f a r m , o t h e r 
t h i n g s b e i n g e q u a l , t h e h i g h e r t h e f a r m i n c o m e m i g h t b e 
e x p e c t e d to b e . H o w e v e r , o t h e r t h i n g s r a r e l y a r e e q u a l , 
a n d t h e u n d e r l y i n g h y p o t h e s i s o f t h i s s t u d y w a s (as e x p l a i n e d 
i n C h a p t e r l ) t h a t g i v e n e q u a l l a n d r e s o u r c e s a n d e q u a l 
a c c e s s t o e x t e r n a l e c o n o m i e s , f a r m e r s w i l l n e v e r t h e l e s s 
v a r y o n e w i t h a n o t h e r i n t h e i n c o m e s t h e y d e r i v e t h e r e f r o m . 
A c c o r d i n g l y , t h e f i r s t o b j e c t i v e of the s t u d y w a s : -
" T o c o n f i r m t h a t s u c h v a r i a t i o n s i n i n c o m e , o t h e r 
t h a n t h o s e t h a t c a n be e x p l a i n e d b y t h e s i z e o f 
t h e l a n d r e s o u r c e s a n d t h e d e g r e e o f a c c e s s to 
t h e e x t e r n a l e c o n o m i e s , d o o c c u r a m o n g M a l a y p a d d y 
f a r m e r s " . ( p . 1 3 , C h a p t e r l ) . 
I n C h a p t e r I I t h e d i f f i c u l t i e s e n c o u n t e r e d i n 
a t t e m p t i n g to h o l d f a r m s i z e c o n s t a n t i n t h e s a m p l e w e r e 
d e s c r i b e d . T a b l e 4 . 3 h a s s h o w n , d e s p i t e t h e f a c t t h a t the 
s a m p l e i s u n d o u b t e d l y v e r y m u c h m o r e h o m o g e n e o u s i n l a n d 
r e s o u r c e s p e r f a r m t h a n i s r e p r e s e n t a t i v e o f T a n j o n g K a r a n g 
a s a w h o l e , t h e v a r i a t i o n b e t w e e n f a r m s i n t h e s a m p l e is 
t o o g r e a t f o r t h e m to b e t r e a t e d as o f o n e s i z e c l a s s . 
T h i s n e c e s s i t a t e s r a t h e r m o r e e l a b o r a t e t e c h n i q u e s o f 
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c o m p a r i s o n i n s o m e r e s p e c t s , as w i l l be s e e n i n l a t e r 
c h a p t e r s , b u t the f i r s t c o n f i r m a t i o n r e q u i r e d b y the s t u d y 
c a n s t i l l b e m a d e b y v e r y s i m p l e m e t h o d s . T a b l e k . j ( p . 6 6 ) is 
s u f f i c i e n t to s h o w t h a t the v a r i a t i o n i n i n c o m e s b e t w e e n 
f a r m s o f v e r y s i m i l a r l a n d r e s o u r c e e n d o w n m e n t , as m e a s u r e d 
b y t h e v a l u e m e t h o d , q u i t e d e f i n i t e l y do o c c u r i n the 
s a m p l e . I n t h i s t a b l e , the 42 s a m p l e f a r m s are l i s t e d i n 
d e s c e n d i n g o r d e r of l a n d r e s o u r c e e n d o w m e n t b y the v a l u e 
m e t h o d , w i t h t h e f a m i l y l a b o u r incom.e a c h i e v e d s h o w n a g a i n s t 
e a c h . E x a m i n a t i o n o f the t a b l e s h o w s that the r e g u l a r 
d e s c e n d i n g o r d e r of v a l u e of l a n d r e s o u r c e s is b y no m e a n s 
m a t c h e d b y a r e g u l a r d e s c e n d i n g o r d e r of i n c o m e a c h i e v e d . 
T h e r e a r e s o m e v e r y s t r i k i n g c a s e s , as e x e m p l i f i e d b y the 
f i r s t two f a r m s i n the t a b l e . F a r m 7, w i t h the l a r g e s t 
l a n d r e s o u r c e s v a l u e d at $ 1 9 , 8 0 0 , h a s 146 p e r c e n t of the 
l a n d r e s o u r c e e n d o w m e n t of f a r m 1, b u t a c h i e v e s o n l y 6 8 
p e r c e n t o f the i n c o m e to f a m i l y l a b o u r . C o n s i d e r a l s o the 
s i x p a i r s of f a r m s m a r k e d {*) in the t a b l e . F o r e a c h p a i r , 
the d i f f e r e n c e i n the land r e s o u r c e e n d o w m e n t is n e g l i g i b l e , 
b u t the d i f f e r e n c e i n the i n c o m e a c h i e v e d to f a m i l y l a b o u r 
is v e r y l a r g e i n d e e d . 
V a r i a b i l i t y i n l a n d r e s o u r c e e n d o w m e n t and f a r m 
i n c o m e c a n a l s o b e o b s e r v e d w i t h the h e l p of a s t a t i s t i c a l 
m e a s u r e , n a m e l y , t h e c o e f f i c i e n t of v a r i a t i o n . F r o m the 
c o e f f i c i e n t s o f v a r i a t i o n g i v e n i n T a b l e 4.6 it is s e e n 
t h a t i n the s a m p l e , the land r e s o u r c e e n d o ^ e n t w h e n 
e x p r e s s e d i n a c r e s v a r i e s b y 2? p e r c e n t , and b y 36 p e r cent 
w h e n e x p r e s s e d i n t e r m s o f m a r k e t v a l u e . V a r i a b i l i t y i n 
l a n d r e s o u r c e s , b y e i t h e r m e t h o d of r e c k o n i n g , is n o t i c e a b l y 
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T a b l e 4 . 5 
LAND R E S O U R C E ENDOWMENT AND INCOME: COMPARISON 
F a r m V a l u e o f F a m i l y - F a r m V a l u e o f F a m i l y 
n o . t o t a l l a n d L a b o u r n o . t o t a l l a n d L a b o u r 
o p e r a t e d , $ I n c o m e , $ o p e r a t e d , $ I n c o m e , $ 
7 1 9 8 0 0 1 8 5 5 . 3 ^ 2 1 7 0 7 1 1 0 6 9 . 1 2 
1 1 3 5 5 0 2 7 1 6 . 6 1 1 9 7 0 2 0 1 1 0 9 . 9 0 
1 7 1 2 2 8 5 1 1 5 1 . 4 7 3 1 6 9 8 8 628.65 
5 1 1 7 0 0 2 1 0 7 . 0 9 3 8 6 7 3 2 3 9 0 . 8 1 
2 0 1 0 9 4 8 1 0 7 8 . 5 3 K 8 6 6 4 4 1 7 2 9 . 0 5 ) 
3 1 0 7 1 6 2 2 0 0 . 0 6 ) 2 5 6 6 2 4 8 7 1 . 4 4 
4 1 0 6 9 2 2 1 7 0 . 3 3 ) ^ 3 0 6 5 3 6 6 5 3 . 4 5 
2 3 1 0 1 7 9 9 9 ^ . 7 8 ) 4 l 6 4 4 1 3 0 6 . 2 5 
6 9 7 2 0 1 8 9 7 . 1 6 2 7 6 2 6 4 7 5 5 . 7 7 
1 0 9 6 5 7 1 6 0 9 . 1 7 2 2 6 1 9 8 1 0 1 8 . 3 3 ) ^ 
i 4 9 1 8 O 1 3 2 5 . 1 3 4 2 6 1 6 8 2 3 0 . 1 6 ) 
2 9 1 5 8 2 5 1 2 . 1 7 3 4 5 9 1 3 5 1 9 . 2 0 
1 1 8 8 9 2 1 5 5 0 . 9 6 2 9 5 6 8 2 7 1 8 . 0 3 
9 8 7 3 0 1 7 2 7 . 7 7 4 0 5 5 9 0 3 6 2 . 1 6 K 
i 6 86 4 0 1 2 0 3 . 7 2 1 2 5 4 0 0 1 5 4 3 . 9 5 ) 
2 4 8 5 6 8 9 ^ 3 . 5 3 ) ^ 2 6 5 0 9 0 7 7 3 . 0 3 
3 7 8 4 6 2 4 0 9 . 7 5 ) 36 5 0 2 2 4 4 5 . 5 7 
1 3 8 3 7 0 1 4 0 7 . 1 9 2 8 4 9 5 9 7 4 9 . 0 1 
1 5 8 3 7 0 1 2 4 8 . 2 3 3 3 4 9 5 4 5 4 6 . 8 8 
3 5 7 9 7 0 4 5 3 . 9 3 3 2 4 6 9 8 6 1 6 . 7 4 
1 8 7 4 5 2 1 1 5 1 . 1 7 3 9 4 5 2 2 3 7 5 . 3 3 
T a b l e 4 . 6 
LAND R E S O U R C E ENDOWMENT AND INCOME: V A R I A T I O N 
M e a n 
S t a n d a r d 
d e v i a t i o n 
C o e f f i c i e n t 
o f 
v a r i a t i o n 
L a n d r e s o u r c e s o f f a r m : 
( a ) a r e a o p e r a t e d , a c r e s 5 . 1 0 
1 . 38 2 7 . 1 / 0 
( b ) v a l u e o f a r e a 
o p e r a t e d , $ 8 O 3 7 . 0 2 2 9 0 0 . 3 6 . ifo 
F a m i l y l a b o u r i n c o m e , $ 1 1 2 2 . 0 6 6 4 3 . 2 7 5 7 . 3 / 0 
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less than that of family labour income, the coefficient of 
variation for the latter being 57 per cent. 
o-P 
As the valuation method(:^measuring land resource 
endowment also takes into account land quality and access 
to other facilities and economies, it can be stated with 
confidence that the existence of the income variation 
postulated has been shown to occur, and that the first of 
the four purposes of the study has been fulfilled. 
LAND RESOURCE ENDOWMENT AND INCOME: RELATIONSHIP 
Attention is now turned to the study of the 
relationship between income and the input of land resources. 
In this respect, the analysis reveals three main points of 
interest; viz. variations in family labour income are 
associated (i) with quantity of land resources used, 
(ii) with the quality of the land (measured in market value 
per acre), and (iii) with the type of land use, that is 
whether producing coconuts or paddy. 
Input of Land Resources 
When farms were considered individually in the 
foregoing Table 4.5 it was clearly seen that a number of 
small farms had higher incomes than farms with greater land 
resources, and also that farms with similar land resources 
had appreciably different levels of income. Despite this 
fact, in the sample as a whole, the land resource endowment 
(measured in total value of land used) and the family labour 
income are postively correlated. This is shown by the 
coefficient of correlation (r = O.65) and also by the data 
in Table 4.7. However, the relationship between the two 
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Table 4.7 
RELATIONSHIP OF FAHM LAND RESOURCE BUDOVMENT 
AND FARM INCOME 
(Average per farm) 




>$12,000 $10,001- $8,001- $6,001- <$6,000 
12,000 10,000 8,000 
All 
1 , No. of farms 
2. Total value of 
operated farm 
land, {3c + 't),$ 








k. Value of 
coconut land 
(in bearing),$ 




6. Acreage of 
paddy 






7. Acreage of 
coconut, (in 
bearing), acres 
8. Per acre value 
of total opera-
ted paddy land,® 
9. Per acre value 
of operated 
farm land, S 
10. Family labour 
income, $ 
11. Family labour 





























11 13 10 
8886.09 6777.5'+ 5183.00 











8'436.09 5169.85 '•198.00 






1688.59 1621.69 1586.18 
1678.83 Ul0.'*5 
I't39.53 797.5't 664.99 
















v a r i a b l e s i s no L l i n e a r . As T a b l e h . ^ c l e a r l y s h o w s , 
i n c r e a s e s i n i n c o m e bet^ween f a r m s i z e g r o u p s a r e a t f i r s t 
sma J 1 , l i i en l a r f^e ancj t h e n a g a i n s m a l l . T h i s phenomenon i s 
m a n i r e s L i n the a v e r a g e i n c o m e p e r u n i t v a l u e o f l a n d ( T a b l e 
^1.7, r o w 1 1 ) . 
I t m i g i i t he e x p e c t e d t h a t s m a l l f a r m s w o u l d b e more 
i n t e n s i v e l y o p e r a t e c J t h a n l a r g e f a r m s , and t h a t the s m a l l 
far ins w o u l d t h e r e f o r e a c h i e v e a h i g h e r l e v e l o f f a m i l y 
l a b o u r i n c o m e p e r u n i t o f l a n d . H o w e v e r , i n t h e s a m p l e , as 
T a b l e h . ^ ( r o w 11) s h o w s , i t was n e i t h e r t h e s m a l l e s t n o r 
tiie l a r g e s t f a r m s , b u t r a t h e r t h e m i d d l e s i z e d f a r m s t h a t 
a c h i e v e ( i t l ie h ig l i . es t l e v e l s o f f a m i l y l a b o u r i n c o m e p e r 
u n i t o f l a n d . Some d i s c u s s i o n o f t h i s i s w a r r a n t e d . 
O n l y t h r e e I'arms i n t l ie s a m p l e (numbers 1, 7 and I 7 ) 
c o u i c i be c a l l e d v e r y l a r g e ( v a l u e o f l a n d i n e a c h c a s e i n 
e x c e s s o f $ 1 2 , 0 0 0 ) , and t h e r e f o r e i t i s d i f f i c u l t t o make 
w e l l b a s e d g e n e r a l i z a t i o n s f r o m s u c h a s m a l l number o f 
c a s e s . Yet i n my j u d g e m e n t , two r e a s o n s , s e p a r a t e l y as 
w e l l a s j o i n t l y , a p p e a r t o be r e s p o n s i b l e f o r t h e s m a l l e r 
i n c o m e j j er u n i t o f l a n d on t h e v e r y l a r g e f a r m s . T h e y a r e : 
( 1 ) T h e s e f a r m s had t o use more h i r e d l a b o u r and t h e r e f o r e 
I n c u r r e d g r e a t e r e x p e n s e s on w a g e s ( a s w i l l be s e e n i n 
C h a p t e r V ) , b e c a u s e the f a m i l y l a b o u r was i n s u f f i c i e n t t o 
e x p l o i t L h e i r l a n d r e s o u r c e s . H e n c e , t h e l e v e l o f f a m i l y 
l a b o u r i n c o m e ] , e r u n i t o f l a n d d e c l i n e d . ( 2 ) Not o n l y i n 
r e l a t i o n t o I,he s a m p l e f a r m s , but e v e n i n r e l a t i o n t o f a r m s 
in Lhe T a n j o n g Karaag a r e a as a w h o l e , t h e s e t h r e e f a r m s 
w e r e in Lhe l a r g e s i z e c a L e g o r y , and s o were t h e i r i n c o m e s . 
, t i s a l s o n o l . a b l e t h a i a l l the l a n d o p e r a t e d by Lhese t h r e e 
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f a r m e r s w a s o w n e d b y t h e m , n o n e w a s r e n t e d - i n . H e n c e , 
h a v i n g g r e a t e r a v e r a g e i n c o m e s p e r f a m i l y , a n d p e r p e r s o n , 
a n d h a v i n g m o r e t h a n t h e i r n e i g h b o u r s i n l a n d p r o p e r t y , i n 
t h e m i c r o c o s m of t h e i r i m m e d i a t e c o m m u n i t y s u r r o u n d i n g s , 
t h e s e t h r e e f a r m e r s w e r e a l r e a d y r i c h e r t h a n m a n y , a n d 
e n j o y e d g r e a t e r e c o n o m i c s e c u r i t y , s t a t u s a n d t h e t h i n g s 
w h i c h g o a l o n g w i t h t h e s e . A s a r e s u l t , t h e y p o s s i b l y h a d 
l e s s i n c e n t i v e t o o p e r a t e t h e i r l a n d s i n t e n s i v e l y . I n s t e a d , 
t h e y w e r e t e n d i n g t o f a r m e x t e n s i v e l y , a n d e a r n g r e a t e r 
a g g r e g a t e i n c o m e i n t h i s w a y . T h i s w a s e v i d e n t f r o m t h e 
a t t e m p t s a t f u r t h e r e n l a r g i n g t h e f a r m s i z e i n c a s e o f 
f a r m e r s 1 a n d 17* F a r m e r 1 h a d r e c e n t l y b o u g h t t w o a c r e s of 
v a c a n t k a m p o n g l a n d ; a n d h e w a s t r y i n g to b u y a n a c r e o r 
t w o o f p a d d y l a n d a s w e l l . F a r m e r 17 w a s a l s o t r y i n g to 
g e t a c o u p l e o f a c r e s o f k a m p o n g l a n d . T h e s e f a c t s at 
l e a s t p a r t i a l l y e x p l a i n t h e l o w a v e r a g e l e v e l o f i n c o m e p e r 
u n i t of l a n d o n t h e t h r e e l a r g e s i z e d f a r m s . 
O n t h e o t h e r h a n d , f a r m s w i t h t h e s m a l l e s t l a n d 
r e s o u r c e s ( v a l u e o f t o t a l l a n d u p t o $ 8 , 0 0 0 ) a c h i e v e d a 
l o w l e v e l o f f a m i l y l a b o u r i n c o m e p e r u n i t o f l a n d f o r 
d i f f e r e n t r e a s o n s . ^ T h e m a i n r e a s o n s a p p e a r to b e : ( l ) D u e 
to t h e i r s m a l l s i z e , t h e y e n j o y e d l e s s e c o n o m i e s o f s c a l e . 
( 2 ) D u e t o t h e i r s m a l l i n c o m e s , t h e y m a y n o t h a v e b e e n a b l e 
t o f u l l y a f f o r d s o m e o f t h e p u r c h a s e d i n p u t s ( e . g . s e r v i c e s 
^ I n t h i s c o n n e c t i o n i t is a l s o r e l e v a n t to n o t e t h e f a c t 
t h a t f a r m s w i t h l e s s a c r e a g e o f , a n d w i t h l o w p e r a c r e 
m a r k e t v a l u e of p a d d y l a n d s , t e n d e d t o h a v e l o w p e r a c r e 
p a d d y y i e l d . C o e f f i c i e n t o f c o r r e l a t i o n o f p e r a c r e p a d d y 
y i e l d w i t h p a d d y a c r e a g e w a s 0 . 2 5 , a n d w i t h p e r a c r e v a l u e 
o f p a d d y l a n d w a s 0 . 5 5 -
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of power tiller, fertilizer, etc.) at the right time and in 
sufficient quantity. (3) They appeared to me also to possess 
less economic aggressiveness and low managerial skills. I 
deduce this on the basis of their low exploitation of the 
opportunities for poultry keeping, fishing and casual wage 
employment, which were potential sources of appreciable 
supplementary incomes, and made little demand on the limited 
land resources of the farm. These small farms could have 
ventured into these enterprises, but did not, and accordingly 
are rated by me lowly in the index of enterprise. It is 
noteworthy that many of these particular farms had coconut 
lands which provided a good opportunity for raising one or 
two heads of livestock for meat, such as cattle and goats, 
thus making use of the grass that grows as a weed in the 
coconut stand. But of these only one, farmer 19, exploited 
this opportunity. Data presented in later chapters will 
throw more light on these points. In view of these factors 
the occurrence of low incomes to family labour per unit of 
land is understandable on the smaller farms. 
Quality of Land 
The characteristics subsumed under the heading 
'Quality of Land' are numerous. These include the 
characteristics of the soil, the effectiveness of drainage 
and irrigation, access to roads and facilities, and many 
other minor components. In defining the universe to be 
sampled, a serious attempt was made to hold these 
characteristics constant between farms, and whilst a 
considerable degree of success in this respect was achieved, 
it was not, of course, perfect. The result is that though 
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the farms in the sample were far more homogeneous in these 
respects than a fully representative sample of West Malaysian 
paddy farms, or even than a representative sample of Tanjong 
Karang as a whole, nevertheless some significant variation 
in these respects remains in the sample. This variation 
is effectively measured by the variation in the market 
valuation, per acre, of the land. However, there is a 
significant correlation (r = 0.48) between the quality of 
land as measured by the per acre market valuation of the 
farm, and the family labour income achieved on the farm. 
(See also Table 4.8). Hence, the 'Quality of Land' requires 
some explaination. The average quality, and thus the average 
market value, of the land in each farm is determined by three 
separate and independent factors, viz:-
(1) Factors determining the productive quality of 
of the paddy land in the farm, such as natural 
fertility, improvements in land made by the 
farmer, location, depth of flooding etc. 
(2) Factors determining the productive quality of 
the coconut stand on the kampong land, such 
as care and maintenance of the coconut stand, 
age and variety of palms, location, drainage 
etc . 
(3) The proportion of paddy land in the total area 
operated in the farm. Under the conditions found 
in Tanjong Karang, the greater the proportion of 
paddy land in the farm, the greater will be the 
income production capacity of the farm per acre, 
and thus the greater will be the market valuation, 
per acre, of the farm land resources. 
T a b l e 4 . 8 
QUALITY OF LAND AND FARM INCOME 
( A v e r a g e p e r f a r m ) 
C l a s s o f p e r 
a c r e v a l u e o f 
o p e r a t e d f a r m 
a r e a , $ 
N o . o f 
f a r m s 
P e r a c r e v a l u e 
o f o p e r a t e d 
f a r m a r e a , $ 
F a m i l y l a b o u r i n c o m e , $ A r e a o p e r a t e d 
P e r $ 1 0 0 0 u n i t T o t a l T o t a l /o i n t o t a l a c r e s o f 
v a l u e o f l a n d a c r e s P a d d y 
l a n d 
C o c o n u t 
l a n d 
> 1 900 7 2 0 0 5 . 6 8 1 4 8 . 4 l 1 741 . 1 1 6 . 0 7 91 . 8 8 . 2 
l 6 0 1 - 1 9 0 0 16 1 7 0 3 . 6 1 1 6 0 . 9 1 1 2 4 l . 1 5 4 . 4 5 91 . 9 8 . 1 
1 3 0 1 - 1600 10 1 4 6 6 . 6 2 1 1 5 . 9 1 909.4o 5 . 1 8 8 1 . 1 1 8 . 9 
< 1 3 0 0 9 1 1 46 . 27 1 0 8 . 8 3 6 6 5 . 5 2 5 . 4 2 47. 7 5 2 . 3 
A l l 42 1 5 7 8 . 1 0 1 3 6 . 9 5 1 1 2 2 . 0 6 5 . 1 0 7 9 . 2 2 0 . 8 
-J 
Ih 
U n d e r t h e s e c i r c u m s t a n c e s , t h e c o r r e l a t i o n b e t w e e n the 
q u a l i t y o f l a n d r e s o u r c e s , a s I h a v e m e a s u r e d t h e m , and 
f a m i l y l a b o u r i n c o m e c a n b e t a k e n a s s i g n i f y i n g n o t h i n g o f 
g r e a t i n t e r e s t b e y o n d t h e s e f a c t s . 
L a n d U s e P a t t e r n 
B y l a w e v e r y f a r m e r o f T a n j o n g K a r a n g a r e a is r e q u i r e d 
t o ' p l a n t t h e w h o l e a r e a o f p a d d y l a n d o w n e d o r o c c u p i e d b y 
h i m ' w i t h p a d d y o n l y d u r i n g b o t h c r o p s e a s o n s , a n d a l l 
f a r m e r s a c t a c c o r d i n g l y . P a d d y l a n d is t h u s u n i v e r s a l l y 
p l a n t e d w i t h p a d d y . T h e o n l y o t h e r c a t e g o r y o f l a n d i n c l u d e d 
i n t h e r e c k o n i n g f o r t h e s a m p l e f a r m s is ' c o c o n u t l a n d s i n 
b e a r i n g ' . T h e s e l a n d s , o b v i o u s l y , c o n t a i n c o c o n u t p a l m s , 
a l t h o u g h a f e w f r u i t t r e e s a n d s o m e v e g e t a b l e s m a y a l s o b e 
g r o w n o n t h e m . V e r y s m a l l p i e c e s of l a n d m a y be o c c u p i e d 
b y f a r m b u i l d i n g s a n d t h e f a r m h o u s e , s u r r o u n d e d b y f e w 
f r u i t a n d c o c o n u t t r e e s a n d a s m a l l k i t c h e n g a r d e n ; b u t 
t h e a r e a t h u s o c c u p i e d is i n d e e d v e r y t i n y . H e n c e , the 
l a n d u s e p a t t e r n i n t h e s a m p l e f a r m s is i n e f f e c t c o n f i n e d 
t o t h e a c r e a g e s a n d p r o p o r t i o n s o f p a d d y a n d c o c o n u t l a n d 
o n e a c h f a r m . 
P e r u n i t o f a r e a , a s w e h a v e s e e n , t h e i n c o m e 
p o t e n t i a l o f p a d d y l a n d is h i g h e r t h a n t h a t o f c o c o n u t 
l a n d . I t i s t h e r e f o r e r e a s o n a b l e to e x p e c t t h a t , o t h e r 
t h i n g s r e m a i n i n g c o n s t a n t , t h e p r o p o r t i o n o f p a d d y l a n d i n 
t o t a l f a r m a r e a s h o u l d b e p o s i t i v e l y c o r r e l a t e d w i t h , a n d b e 
a n e x p l a n a t o r y f a c t o r o f , t h e f a r m i n c o m e . I n t h e s a m p l e 
f a r m s , t h e p r o p o r t i o n o f p a d d y l a n d i n t o t a l f a r m a r e a , a n d 
t o t a l f a m i l y l a b o u r i n c o m e h a v e a c o r r e l a t i o n c o e f f i c i e n t o f 
0 . 4 2 . F u r t h e r i n d i c a t i o n s i n s u p p o r t of t h e s e p r o p o s i t i o n s 
w i l l b e f o u n d i n T a b l e s 4 . ? , a n d 4 . 1 0 . 
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T h e c l o s e r e l a t i o n s h i p , a l r e a d y i n d i c a t e d , b e t w e e n 
t h e m e a s u r e o f t h e q u a l i t y of l a n d o n the one h a n d and the 
l a n d u s e p a t t e r n o n the o t h e r , m u s t h e r e b e e m p h a s i s e d . P a d d y 
a r e a e x p r e s s e d as a p e r c e n t a g e of t o t a l f a r m a r e a , and the 
v a l u a t i o n o f t h e f a r m l a n d p e r a c r e , n a t u r a l l y h a v e a 
s i g n i f i c a n t l y h i g h c o e f f i c i e n t o f c o r r e l a t i o n (r = 0 . 6 4 ) . 
It s h o u l d b e n o t e d , a l s o , as T a b l e s 4 . 7 and 4 . 1 0 c l e a r l y 
s h o w , t h a t the l o w i n c o m e c a t e g o r y f a r m s h a d c o m p a r a t i v e l y 
l a r g e r c o c o n u t a r e a s b o t h i n p r o p o r t i o n and i n a b s o l u t e 
t e r m s . I t is i n t h i s c o n t e x t t h a t the c o r r e l a t i o n (r = 0 . 4 2 ) 
b e t w e e n f a m i l y l a b o u r i n c o m e and the p r o p o r t i o n of p a d d y 
a c r e a g e i n t o t a l f a r m a r e a s h o u l d be v i e w e d . T h e c o r r e l a t i o n 
is d e t e r m i n e d m a i n l y b y the u n f o r t u n a t e f e a t u r e b u i l t i n t o 
t h e s a m p l e b y t h e a t t e m p t to h o l d f a r m size c o n s t a n t in 
t e r m s o f a c r e s b e f o r e d i s t i n g u i s h i n g b e t w e e n the i n c o m e 
p r o d u c t i v e c a p a c i t y o f p a d d y and c o c o n u t land i n T a n j o n g 
K a r a n g ( s e e p . 2 8 , C h a p t e r I I ) . 
T E N U R E A N D I N C O M E 
T h r e e t y p e s of t e n u r e a r e i d e n t i f i e d : (a) o w n e r , 
(b) t e n a n t and (c) o w n e r - c u m - t e n a n t . ^ T h e s a m p l e h a s 42 
f a r m s , of w h i c h one is o p e r a t e d b y a t e n a n t , f i v e b y o w n e r -
c u m - t e n a n t s and 36 b y o w n e r s . It s h o u l d a l s o be n o t e d t h a t 
i n t h e s a m p l e o n l y p a d d y l a n d s are r e n t e d - o u t . C o c o n u t 
l a n d s w e r e i n a l l c a s e s o w n e d b y t h e o p e r a t o r s . 
^ A f a r m e r o p e r a t i n g h i s o w n l a n d t o g e t h e r w i t h r e n t e d - i n 
l a n d i s t e r m e d h e r e as o w n e r - c u r a - t e n a n t . 
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W h e n a f a r m e r r e n t s - o u t l a n d , h e u s u a l l y h a s a very-
c o m p e l l i n g r e a s o n f o r d o i n g s o . T h i s m a y o c c u r w h e n t h e 
f a r m e r h a s t o m e e t e x p e n s e s w h i c h a r e p a r t l y o r w h o l l y 
b e y o n d t h e r a n g e o f h i s r e a d y f i n a n c i a l c a p a c i t y . M a r r i a g e s , 
d e a t h s , p r o l o n g e d i l l n e s s e s , and o t h e r c r i s e s m a y g i v e 
o c c a s i o n f o r s u c h e x p e n s e s . T h e s e w e r e t h e r e a s o n s g i v e n 
i n t h e c a s e s o f f a r m e r s n o . 1 8 , 3 3 , 3 ^ , 39 a n d 42 f o r the 
l a n d t h e y h a d r e n t e d - o u t . A n o t h e r r e a s o n r e c o r d e d , f o r 
f a r m e r s n o . 19 a n d , w h o a l s o r e n t e d - o u t l a n d w a s a d v a n c e d 
a g e a n d l i m i t e d c a p a c i t y to w o r k . O n t h e o t h e r h a n d , f a r m e r 
n o . 1 5 , w h o o w n e d t h e l a r g e s t a c r e a g e o f p a d d y l a n d ( I I . 5 
a c r e s ) i n t h e s a m p l e , r e n t e d - o u t 8 . 5 a c r e s b e c a u s e t h e s e 
f i e l d s w e r e r a t h e r d i s t a n t , a n d h e f o u n d h e w a s g e t t i n g t o o 
old t o m a n a g e f i e l d s s o f a r a w a y . H o w e v e r , at the s a m e 
t i m e , h e r e n t e d - i n 1.5 a c r e s of p a d d y l a n d c l o s e r to h i s 
h o u s e , g i v i n g h i m a n o p e r a t e d p a d d y l a n d a r e a of 4.5 a c r e s . 
A s t a b l e 4.1 s h o w s , t h i s f a r m e r is u n i q u e i n t h r e e r e s p e c t s 
i n t h a t h e o w n e d the l a r g e s t a c r e a g e , h e r e n t e d - o u t t h e 
l a r g e s t a c r e a g e , a n d h e r e n t e d - i n s o m e p a d d y l a n d t o o . 
I n T a n j o n g K a r a n g a r e a the d e m a n d f o r r e n t i n g - i n 
l a n d s i s d i s t i n c t l y g r e a t e r t h a n t h e s u p p l y . A g r e a t n u m b e r 
of f a r m e r s a r e a n x i o u s t o r e n t - i n m o r e l a n d . T h o s e w h o 
s u c c e e d a r e u s u a l l y f a r m e r s w h o h a v e s p a r e c a s h a v a i l a b l e 
t o p a y r e n t t o t h e l a n d o w n e r i n a d v a n c e a n d w h o a l s o h a v e 
s u i t a b l e c o n n e c t i o n s or h a v e r e l a t i o n s of k i n s h i p w i t h t h e 
o w n e r . F a r m e r s w h o r e n t - i n w e r e o b s e r v e d to be e c o n o m i c a l l y 
m o r e a g g r e s s i v e and b u s i n e s s o r i e n t e d t h a n t h o s e w h o d i d 
n o t . I n t h i s c o n t e x t , t h e t e n u r i a l and i n c o m e d i f f e r e n c e s 
m a y n o w be e x a m i n e d . 
Table 4.9 
LAND TENURE AND FARM INCOME 
(Average per farm) 
Type of 
t e nur e 
No. of 
farms 
Paddy land , acres Coconut 
land 














Total Per $1000 
unit value of 
land 
( 1 ) ( 2 ) (3) ( M (5) (6) (7) (8) (9) 
Owner 36 4.01 - 4.01 1 . 2 1 4.22 1053.74 1 7 8 . 8 1 
Owner-cum-
t enan t 5 3.00 1 .50 4. 50 0.20 4. 70 1 6 8 9 . 2 6 1 9 2 . 7 8 
Tenant 1 — 3. 00 3.00 3-00 7 4 9 . 0 1 1 5 1 . 0 4 
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Table . 10 
RELATIONSHIP OF FARM INCOME WITH LAND USE, ETC. 
(Average per farm) 
Family labour 












1 . No. of farms 












(d) , as ia of 
total in (ka) 
3i.. Coconut land I 
Not in bearing,acres 
In bearing,acres 
Operated area 
(b) , as ft, of 
total in (ka) 



















operated land, $ 
6. Per acre value 
of operated 
farm area, ( 
6.1*0 
1 1 1 6 3 . 2 0 
212.6'J 
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8553.'•O 6371.25 6363.38 
60.60 















Table 4.9 shows that owner-cura-tenants (a) operated 
more paddy land, (b) had larger farms and (c) earned higher 
farm incomes in absolute terms as well as per unit value of 
land; in these respects they conform to the observations 
made above. Clearly, the owner-cujn-tenants show a tendency 
to be more successful and efficient than the other farmers. 
However, owing to the small number of owner-cum-tenants in 
the sample, these findings should be accepted with some 
reserve and only as rough indicators. More useful, perhaps, 
are the tenurial characteristics of the various income 
categories of farms shown in Table 4.10. Farmers belonging 
to income categories I and II did not rent-out any land; 
but they did rent-in paddy land. On the other hand, 
farmers in categories III and IV included some who rented-in 
and some who rented-out, whilst those in the category V 
did not rent-in any land, but some did rent-out substantial 
proportions of their paddy land. The pattern that emerges 
is (a) that low income category farmers tend to rent-out 
their lands, and (b) those from the high income groups tend 
to rent-in the land. However, the fact that 28 of the 42 
farms did neither limits the application of this finding. 
SUMMARY AND CONCLUSION 
To sum up, the variations between farms in land 
resource endowment, in quality of land and in land use 
pattern are all associated to an appreciable degree with the 
variation in farm incomes. There are also some indications 
of association between land tenure differences and farm 
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income. The relationship of various aspects of land resource 
with farm income generally followed the expected direction. 
The hypothesis that the income per unit of land will be 
higher on the farms with smaller land resource endowment 
was not supported by the data. 
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CHAPTER V 
L A B O U R I N P U T 
Paddy and coconuts are the major farm enterprises 
on the farms in this study. It is therefore proposed to 
examine the labour input for them separately. Moreover, 
of the two, the labour input for paddy needs to be examined 
in the greater detail. In the production of these two 
crops, various cultivation practices and operations conducted 
by the farmers require certain specific input of labour. 
Because of the close association between the individual 
operations and the labour requirements,it is proposed 
briefly to describe each type of operation and cultivation 
practice. This will enable a fair appreciation of the role 
of labour in cultivation practices and in farm enterprises 
and through them finally in the farm income. 
LABOUR IN PADDY 
In any one season, the input of farm labour begins 
even before the paddy seeds are sown, and ends with the 
marketing of the produce. There are various operations in 
paddy production and each operation has to be performed 
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according t o a time schedule and within a limited period. 
Postponement of plucking (harvesting) coconuts from palms 
for a month may not affect the copra yield markedly, but 
any undue delay or postponement of any of the operations 
for the paddy crop may cause a serious reduction in the yield 
of paddy. Where double cropping is practised, as in Tanjong 
Karang, timeliness in performing the operations is even 
more important. These conditions give rise to a definite 
2 
seasonal pattern of labour requirement in paddy cultivation. 
Work in other farm enterprises such as coconut production, 
fishing, etc. is adjusted to fit in with the labour for 
paddy. Double cropping, and the consequent rearrangement of 
farm work around the year and to meet seasonal shortages in 
labour supply, have caused an appreciable change in the 
traditional division and specialization of labour between 
males and females. Men can be seen doing women's (traditional) 
work, such as transplanting paddy, and women doing men's 
work too. With the introduction of small pedestrian tractors 
^ Under the Land (Kanun Tanah Negri) Act of 19^5> the gazetted 
paddy planting schedule for Tanjong Karang mukim for the 
second season 1969 was as below: 
(a) Date for sowing in nursery and 
cleaning the fields 15 March I969 
(b) Date for flooding water in the 
fields 23 March 1969 
(c) Dates for transplanting 10 April I969 to 
20 April 1969 
(d) Date for drainage of water from 
the fields 10 July 1969 to 
1k July 1969. 
The schedule for the next season, (i.e. the first season 
1 9 6 9 - 7 0 ) started with 10 September 1969 for sowing in 
nursery and cleaning the fields, followed by other 
operations at intervals similar to those for the second 
season I969. The cycle of two seasons a year thus continues. 
^ The seasonal pattern of labour use in paddy is given by 
Purcal (196^, pp. 2 5 - 3 6 ) , Narkswasdi and Selvadurai ( 1 9 6 7 a , 
pp. 142-162), and others. 
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o r p o w e r t i l l e r s a n d r e c e n t l y o f a s m a l l c o m b i n e h a r v e s t e r 
i n T a n j o n g K a r a n g , t h e p r e s e n t d i l u t i o n of w o r k s p e c i a l i z a t i o n 
b e t w e e n m e n a n d w o m e n w i l l b e c o m e e v e n m o r e p r o n o u n c e d . 
P a d d y O p e r a t i o n s 
T h e v a r i o u s o p e r a t i o n s r e q u i r i n g l a b o u r i n p a d d y 
p r o d u c t i o n c a n b e c o n s i d e r e d i n n i n e g r o u p s . T h e s e o p e r a t i o n s 
a n d t h e r e s p e c t i v e c u l t i v a t i o n p r a c t i c e s a r e : 
( l ) R e p a i r i n g a n d c l e a n i n g b u n d s , c h a n n e l s and d r a i n s , 
b u r n i n g o f s t r a w , e t c . T h e s e c o m p r i s e t h e f i r s t set o f 
o p e r a t i o n s . F i e l d b u n d s , i r r i g a t i o n c h a n n e l s and d r a i n s 
d a m a g e d i n t h e p r e v i o u s s e a s o n a r e r e p a i r e d u s i n g s i m p l e 
h a n d t o o l s s u c h as s p a d e s a n d t a j a k (a s c y t h e l i k e i m p l e m e n t ) . 
T h i s i s n e c e s s a r y t o f a c i l i t a t e p r o p e r m o v e m e n t a n d r e t e n t i o n 
o f w a t e r i n t h e p a d d y f i e l d s . T h e r i c e s t r a w f r o m the 
p r e v i o u s p a d d y c r o p m i g h t s t i l l be l y i n g i n the f i e l d . 
S t r a w i s c o l l e c t e d i n h e a p s a n d b u r n t . I n s o m e c a s e s t h e 
s t r a w c a n n o t be d i s p o s e d o f b y b u r n i n g b e c a u s e it is w e t ; 
t h e n i t i s r e m o v e d f r o m t h e f i e l d o n to t h e b u n d , w h e r e it 
r o t s a n d g r a d u a l l y d i s i n t e g r a t e s . T h e l a b o u r f o r t h i s set 
o f o p e r a t i o n s is p r o v i d e d b y the f a r m f a m i l y i t s e l f a n d 
v a r i e s c o n s i d e r a b l y f r o m a t o t a l of o n e h a l f t o 30 m a n - d a y s 
as s h o w n i n T a b l e 5- 1, w i t h a n a v e r a g e of l i t t l e o v e r f i v e 
m a n - d a y s p e r f a r m . ^ S o m e f a r m e r s m a n a g e t h e i r a f f a i r s so 
^ I n t h i s s t u d y o n e m a n - d a y is e q u a l to e i g h t m a n - h o u r s , the 
l a t t e r a r e r e c k o n e d a s e i g h t h o u r s w o r k b y a p e r s o n o f m o r e 
t h a n 16 y e a r s o f a g e o f e i t h e r s e x . T h e a u t h o r r e c o g n i s e s 
t h a t t h e r e a r e o f t e n d i f f e r e n c e s i n t h e a m o u n t o f w o r k 
c o m p l e t e d b y m a n a n d w o m a n i n a g i v e n t i m e . S u c h d i f f e r e n c e s 
e x i s t n o t o n l y b e t w e e n t h e s e x e s b u t a l s o b e t w e e n the p e r s o n s 
o f s a m e s e x . I t w a s n o t p o s s i b l e to c o m p i l e s a t i s f a c t o r y 
c l a s s i f i e d d a t a o n t h e n u m b e r of w o r k h o u r s s e p a r a t e l y f o r 
m e n a n d w o m e n , n o r w a s it p o s s i b l e to s t a n d a r d i s e the w o r k 
h o u r s a c c o r d i n g to w o r k e r ' s a g e , h e a l t h , e t c . f o r m a l e s 
a s w e l l as f e m a l e s . U s e o f c h i l d l a b o u r , i f a n y , a m o u n t e d 
p r a c t i c a l l y to n o t h i n g a n d w a s of n o m e a s u r a b l e c o n s e q u e n c e . 
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Table 5.1 
Total Labour Input in Paddy, (Man-hours) 
Second Season 1969 
O P E R A T I O N S 
Repulring Prepai'ing Apply- Apply- Harvesting, 
No. of, 
adults'" 
bunds^ and ing ing threshing in the 
Furm burning raising Preparing Ti-ans- Applying pesti- weedi- Manual and Transport-
ation (") 
farm 
no. straw, etc. nursery field planting fertilizer cides cldes weedlng winnowing Total family 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) ( n ) ( 12) ( 13) 
1 196 52 364 213 12 8 70 1364 72 2351 4 
2 2h 169 24 624 48 - ! 170 495 17 1 581 4 
3 l6 58 290 216 8 - - 120 303 48 1059 3 
It 80 176 176 344 32 - 2 240 810 - 1860 4 
5 18 285 136 375 12 5 - - 626 28 1485 3 
6 ue 106 96 96 6 - 5 - 785 - 1 142 3 
7 2k 266 300 760 48 18 - 36 822 4 2278 2 
8 48 48 128 120 48 9 2 56 64o ih) 1099 2 
9 21. 130 156 532 12 l4 - 32 692 2 1594 3 
10 16 92 256 272 34 - 16 160 11 52 54 2052 3 
1 1 96 148 286 440 6 - - 119 537 26 165s 5 
12 168 1 18 111 396 12 24 - 249 440 28 1 546 5 
n 4 108 234 212 18 20 - 32 482 3 1 1 13 3 
Ih 32 1 50 192 360 12 30 - 72 440 10 1298 3 
15 240 128 192 352 64 - 16 128 880 50 20 50 4 
16 18 80 264 354 9 1 1 6 36 442 12 1232 2 
17 36 180 158 520 36 - - 36 340 34 1340 5 
18 4 108 104 320 19 - - - 692 28 1275 3 
19 36 84 272 312 12 4 - 24 388 20 1 152 2 
20 24 74 1 12 168 16 2 4 56 627 6 1089 2 
21 48 61 264 260 - - - 315 290 12 1250 4 
22 24 104 64 l44 8 - - 80 323 7 754 2 
23 8 116 114 424 - - - 36 576 - 1274 3 
2*4 32 209 4oo 520 - - 8 160 456 3 1788 3 
25 10 74 104 192 6 - - 36 288 7 717 2 
26 6 94 84 216 3 - - 24 288 38 753 2 
27 30 38 152 360 15 3 
•V- 80 266 3 947 3 
28 30 45 94 208 8 16 - 120 296 60 877 2 
29 64 145 200 308 8 - 4 - 480 12 1221 4 
30 49 68 387 248 4 - 4 56 840 26 1682 2 
31 80 216 208 168 20 - - 122 240 24 107« 3 
32 32 70 l44 184 3 - 2 - 244 12 691 2 
33 48 113 124 80 4 - - - 300 5 674 2 
Jl, 16 95 40 72 4 - - 16 . 476 22 741 2 
35 8 54 62 136 32 - 4 66 432 33 
i") 
827 2 
36 36 123 1o4 252 5 3 - - 307 830 7 
37 16 34 104 56 3 - - 8 222 6 449 2 
38 48 146 208 429 17 - 2 120 852 9 1831 4 
39 16 I 14 60 l48 8 - - 16 534 8 904 4 
'.0 24 84 88 165 4 - 4 14 456 9 848 3 
hi 12 28 120 52 3 - 4 12 156 13 4 00 2 
kz 16 4i 56 96 4 - - 16 208 18 455 2 
The prevalence of the figures 4, 8 and multiples thereof in this table Is due to the method of estimation belpR 
based on the number of days or part days worked. I wish to emphasize, however, that the eight hours per d.iy 
where it appears (it is not universal) was imposed by the respondents' .nethod of calculation in maklnR his response, appea 
and not by mc. 
(b) At the time of closing the fieldwork, many farmers were retaining some paddy for later sale When t h y dispose of some ?our to eight maLhours labour will be used in its transportation. The figures given here do no. Include that 
labour. This comment applies to other tables In this study where paddy transportation labour is included. 
1 t , 
appl 
Included in column 10. 
A person above 16 years of age was considered as adult for this study. 
85 
that they have time on their hands at this time of year, 
and some of them may be willing to use it in this set of 
operations, that is in making bunds, improving channels, 
removing stubble, cutting weeds, and so on. At the other 
extreme, there may be some farmers who have not then even 
completed harvesting the last paddy crop, even though the 
water has already begun to flood in the fields for the 
ensuing crop. 
(2) Preparing the nursery, sowing seeds and raising 
the seedlings. The farmer takes some cleaned paddy from 
his last crop, (unless it is a new variety of seed) and 
puts it into a gunny bag. This is then dipped into the 
water over night or for a day. Next, the bag is placed 
aside for a day or two to allow the seeds to sprout; after 
which they are immediately sown in the nursery-bed kept 
ready for the purpose, 
There are three types of nurseries prevalent in the 
area, namely (i) semaian rakit, (ii) semaian tugal and 
(iii) semaian tabor. A very brief description of each type 
of nursery is provided. 
Rakit• For planting three acres of paddy, an even 
and raised piece of ground of about four to six feet width 
and 25-35 feet length is chosen, or possibly two or three 
smaller pieces making up such a total area, near the farm 
house or along the water channel. This is cleaned, dusted 
with ash, and covered with a thin layer of dry grass, straw 
or banana leaves. Then fresh mud scooped from the bottom of 
the drain or irrigation channel is spread to a thickness of 
one to two inches on top of this layer. Seeds, at the rate 
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of four to six gantangs for each planted acre and prepared 
in the manner described earlier, are then broadcast thickly 
and evenly by hand on the mud. The whole nursery is finally 
covered with straw, banana or palm leaves to avoid the 
seeds being picked up by birds and to maintain a more even 
nursery temperature for the better development of the 
seedlings. After seven to ten days, the covers are removed 
and the nursery looks like over-grown turf with light green 
to yellow seedlings about six inches high. At this stage 
seedlings are lifted up into handful-size bunches, retaining 
the dried-mud base. A bunch may have 100 or more seedlings. 
The bunches of seedlings are transferred (merdeh) in this 
form to a portion of the flooded field which has been 
prepared by cutting and removing grasses, weeds and the 
stubble of the previous crop. Spacing between the bunches 
when replanted may vary between nine and twelve inches and, 
they may be half submerged. Owing to the floating raft-like 
appearance of seedling bunches, the term 'floating nursery' 
is used in West Malaysia to identify semaian rakit; Grist 
( 1 9 6 2 , p. 119) has called it the 'multiple nurseries' method. 
If the seedling bunches are large and also if water level in 
the field is high and seems likely to drown the seedlings, 
they may then be divided into smaller bunches and transferred 
to another suitable place after a further seven to ten days. 
The seedling bunches, whether transferred second time or 
not, remain 'floating' for about three to four weeks. 
During this floating stage, farmers may apply fertilizers 
and pesticides. At the end of this period seedlings are about 
one foot tall and are ready to be taken out for the next 
operation, that of transplanting. 
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Tup,al . L i k e s e m a i a n r a k i t , the t u g a l is a l s o a 
t r a d i t i o n a l t y p e o f n u r s e r y , b u t n o t s o p o p u l a r as the f i r s t 
o n e i n T a n j o n g K a r a n g , e v e n a m o n g the M a l a y f a r m e r s . T h i s 
d e s c r i p t i o n o f t h e t u g a l ( d i b b l i n g ) m e t h o d is b a s e d p a r t l y on 
s o m e p e r s o n a l o b s e r v a t i o n , b u t m a i n l y o n the i n f o r m a t i o n 
p r o v i d e d b y f a r m e r 11 w h o p r a c t i s e d t h i s t y p e of n u r s e r y . 
I n t h i s m e t h o d t h e n u r s e r y is l a i d i n t h e p a d d y f i e l d i t s e l f . 
H o l e s o f o n e a n d h a l f t o t w o i n c h e s i n d e p t h and i n d i a m e t e r 
a r e s p a c e d at n i n e to t w e l v e i n c h e s d i s t a n c e i n the d r a i n e d 
f i e l d . A f e w p a d d y s e e d s a r e d i b b l e d i n t o e a c h h o l e and 
l i g h t l y c o v e r e d w i t h s o i l . T h i s o p e r a t i o n is c o m p l e t e d 
a b o u t t e n d a y s b e f o r e the d a t e s c h e d u l e d f o r f l o o d i n g the 
p a d d y f i e l d s . T h e s e e d s g e r m i n a t e a n d the s e e d l i n g s c o n t i n u e 
g r o w i n g t h e r e e v e n a f t e r the p l a c e h a s b e e n f l o o d e d . I n 
s o m e i n s t a n c e s t h e b u n c h e s of s e e d l i n g s m a y b e p u l l e d out 
a f t e r t e n to f i f t e e n d a y s and t r a n s f e r r e d to a n o t h e r s p o t 
a f t e r s p l i t t i n g t h e b u n c h i n t o t w o to f o u r p a r t s . T h e s e e d 
r a t e is u s u a l l y h i g h e r i n t u g a l t h a n i n the r a k i t m e t h o d . 
T h e s e e d l i n g s a r e r e a d y f o r t r a n s p l a n t i n g a f t e r a b o u t f o u r 
to f i v e w e e k s f r o m t h e d a t e of s e e d s o w i n g . 
T a b o r . T h e D e p a r t m e n t o f A g r i c u l t u r e i n T a n j o n g 
K a r a n g recommiends t h e u s e of t h i s t y p e of n u r s e r y a n d it 
c a n t h u s be c o n s i d e r e d a n i m p r o v e d t y p e of n u r s e r y . T h e 
t a b o r m e t h o d is v e r y p o p u l a r a m o n g the C h i n e s e f a r m e r s of 
S e k i n c h a n b u t n o t a m o n g the M a l a y l o c a l i t i e s of T a n j o n g 
K a r a n g a r e a . T h e t a b o r ( b r o a d c a s t i n g ) n u r s e r y is a l w a y s 
l a i d i n the d r a i n e d f i e l d at a l e v e l l e d p l a c e and i n p l a c e s 
w h e r e w a t e r d e p t h c a n b e e a s i l y c o n t r o l l e d . A n u r s e r y a r e a 
o f f i v e to s i x h u n d r e d s q u a r e f e e t is p r e p a r e d ( w i t h p o w e r 
t i l l e r or s p a d e ) f o r e a c h a c r e of p a d d y . O f t e n the s e e d b e d 
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will be raised above ground level by two to three inches. 
The Department of Agriculture recommends application of two 
lbs. of monoammonium phosphate fertilizer (ba ja semaian) , 
a day before seed sowing, for every 300 square feet of 
nursery area. But most farmers, if they use fertilizer at 
all for the nursery, use ammonium sulphate or urea. Seed 
at the rate of two to three gantangs for each acre of paddy 
to be planted are prepared beforehand as described earlier. 
The sprouted seeds are then broadcast over the seedbed and 
covered lightly with soil. This sowing operation is usually 
scheduled for completion seven to eight days before the date 
for flooding the paddy fields. Finally the nursery may be 
covered with straw, etc. until the seedlings come up an 
inch or two above the seedbed. After three to four weeks 
from the sowing date, the seedlings attain about ten to 
twelve inches height and are ready for transplanting. 
Pesticides are also used sometimes in the nursery. 
The methods of preparing paddy nurseries described 
above apply only in general. Some differences may be found 
in the method from one farm to another, even if the same 
type of nursery is used on both of them. (This applies for 
other operations as well). Out of k2 farms in the sample, 
40 farms prepared rakit, one tabor and one tugal type of 
nurseries. The traditional types of nurseries 
characteristically require more labour, more seed and a 
longer period before seedlings attain the desired size, 
than do tabor nurseries. 
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Whatever the type of nursery used by a farmer, there 
are some scale economies involved in this set of operations. 
The labour input in preparing a nursery and raising 
seedlings for six acres of paddy will be less than double 
that for three acres, (Scale economies of labour are also 
available for other operations, as will be seen later in this 
chapt er.) 
(3) Preparing the paddy fields. While the seedlings 
are growing in the nursery, the fields are prepared. There 
are two methods of field preparation used in Tanjong Karang. 
One is the tajak, and the other is the power tiller. It is 
interesting to note that buffaloes or bullocks, common in 
many other paddy areas of West Malaysia, are not used at 
all for field preparation, nor for any other farm work in 
Tanjong Karang. With tajak, field preparation begins after 
the water has been released and fields have flooded. 
Operating the tajak somewhat like a scythe, the weeds and 
other undergrowth are slashed by adult males, for it is a 
really hard work. Women may however help in collecting and 
removing the slashed weeds from the field. This method of 
field preparation is time consuming; it provides only little 
tillage to the soil; furthermore, many weeds regenerate 
after a while as many shoots and roots still remain intact 
because the slashing does not completely cut or uproot 
them. For these reasons, the ta.jak method is gradually 
becoming rare and is increasingly replaced by the power 
tiller me thod. 
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A power tiller is a two-wheel, pedestrian, diesel tractor 
of eight to ten horsepowers. The high-speed rotating tiller 
blades covering a swath of two and a half to three feet, cut 
the straw, stubble, grass and weeds, and cultivate the soil 
simultaneously, whether the paddy field is flooded or 
drained. All of the k2 farmers in the sample used the power 
tiller to a large extent. Farmers 9 and 37 used tajak to 
prepare some land, and power tiller for the rest (see Table 
6.6 on p. 1-^7 for details on the methods of field preparation 
used on the 42 farms). The power tiller may be utilized 
for one or more cultivations. When only one cultivation is 
given, the machine is used after the field has been flooded. 
But when two (or more) cultivations are planned, the first 
is done before and the second after flooding. The labour 
involved in the actual use of power tiller is nearly always 
hired, because most farmers have the work done on contract 
and the contractors provide both machines and operator. 
The contract fee thus includes the operator's wages. After 
the flooded field has been cultivated, the men and women of 
the farm family remove and collect the cut weeds and straw, 
etc., and work to produce soil conditions suitable for 
transplanting. The number of hours the operator worked with 
power tiller and the family labour worked in collecting 
weeds, etc. provide an estimate of the labour input in field 
preparation. 
(4) Transplanting seedlings in the field. After the 
seedling are lifted from the tabor nursery, soil lumps 
sticking to their roots are washed off. When the bunch of 
seedlings is lifted from the rakit nursery, first a hand 
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knife is used to cut around the root clump. Then the bunch 
is lifted up and the individual seedlings separated, but 
roots get severed and damaged in this process. If the 
seedlings have grown unduly tall, there is a danger of 
their lodging after transplanting. To avoid this, the upper 
portions of the seedlings are clipped off prior to 
transplanting. The seedlings are transplanted in the 
flooded and prepared fields with the aid of a two-pronged 
hand tool known as kuku kambing (literally, goat's hoof). 
Two or three seedlings are placed (a little above the root 
zone) between the prongs of kuku kambing and then pushed 
vertically one and a half to two inches deep into the mud 
at each spot or 'hill'. The tool is then withdrawn leaving 
the seedling(s) behind. 
The spacing between 'hills' recommended by the 
Department of Agriculture is 12" x 12" for the varieties 
of rice currently planted in Tanjong Karang area„ However, 
farmers actually transplant at spacing varying from 6" x 6" 
to 18" X 18", although most of them keep 11" to 12" spacing. 
After a few days of transplanting, the field is inspected 
and where the seedlings have wilted or died, new seedlings 
are put in. Transplanting time is a very busy period in 
Tanjong Karang. Labour in this operation is supplied by 
men and women of the farm family as well as by hired workers. 
Unlike in many other rice growing areas of West Malaysia, 
the use of communal aid or exchange labour (gotong royong) 
is practically nil in Tanjong Karang. Hired labour is 
engaged mostly on contract. The usual contract charges for 
transplanting were about $20 per acre. Formerly teams of 
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male labourers used to migrate to Tanjong Karang for the 
transplanting season from neighbouring districts of the 
State of Perak. Some labourers still do this seasonally but 
not so many as before, because double cropping of paddy has 
been started in Perak also, thus reducing the labour available 
Laboirr used in this set of operations, including the lifting 
of seedlings from the nursery, transplanting seedlings to 
the field and filling gaps where seedlings have died, is 
about 68 man-hours per acre. One fourth of this labour 
input per acre on average is hired and the rest supplied by 
the farm family, 
(5) Applying fertilizers, pesticides and weedicides. 
Labour for these jobs is provided wholly by the family. 
Fertilizers are broadcast by hand in one or more doses; 
pesticides and weedicides are applied with hand or 
power-operated knapsack spraying machines. If the farmer 
uses poison to control rats a couple of hours per farm may 
also be needed for this purpose. Fertilizers are used by 
almost all farmers, but not other chemicals. The labour 
input in these operations is relatively very small as shown 
in Table 5-1 (p^ 84). 
(6) Weeding. Manual and chemical weed control 
measures are employed. When used properly, weedicides give 
good results. Applying liquid or powdered weedicides takes 
one or two man-hours per acre. A recent innovation of 
mixing certain powdered weedicides with fertilizers and 
then broadcasting the mixture has been evolved by the 
Sekinchan farmers, and is likely to prove popular all over 
Tanjong Karang. Manual weeding with a simple hand tool is 
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m o r e c o m m o n a n d i s c o m b i n e d w i t h o t h e r m i n o r f i e l d o p e r a t i o n s 
l i k e k e e p i n g t h e b u n d s i n p r o p e r c o n d i t i o n , r o g u i n g o f 
d i s e a s e d p l a n t s , c h a s i n g a n d k i l l i n g t h e r a t s a n d g e n e r a l 
c a r e o f t h e g r o w i n g c r o p . A s s e e n i n T a b l e 5 . 1 s o m e 
f a r m e r s d o n o t d e v o t e l a b o u r t o t h e s e o p e r a t i o n s w h i l e 
o t h e r s s p e n d a g r e a t m a n y h o u r s o n t h e m . P r e s s u r e o f w o r k 
i s l i g h t d u r i n g t h e p e r i o d t h e c r o p i s g r o w i n g a n d h e n c e 
t h e f a r m f a m i l y c a n a n d d o e s m e e t t h e l a b o u r r e q u i r e m e n t s 
f o r t h i s g r o u p o f w o r k . 
( 7 ) H a r v e s t i n g , t h r e s h i n g a n d w i n n o w i n g . T h e v a r i e t i e s 
o f p a d d y u s e d b y t h e f a r m e r s m a t u r e i n a b o u t 1 d a y s . A f t e r 
a b o u t 1 2 0 d a y s o r r o u g h l y f o u r m o n t h s f r o m t h e d a t e o f 
s o w i n g s e e d s , t h e s u p p l y o f w a t e r i n c h a n n e l s i s s t o p p e d , 
a n d d r a i n s a r e f u l l y o p e n e d b y t h e D e p a r t m e n t o f D r a i n a g e 
a n d I r r i g a t i o n . I n a w e e k t o t e n d a y s t h e p a d d y f i e l d s a r e 
f r e e o f w a t e r . A b o u t t w o w e e k s a f t e r t h a t t h e f i e l d a n d 
c r o p c o n d i t i o n s a r e r i g h t f o r h a r v e s t i n g o p e r a t i o n s . T h e n 
b e g i n s t h e b u s i e s t p e r i o d o f a l l i n p a d d y p r o d u c t i o n a t 
T a n j o n g K a r a n g . 
T h e c r o p i s h a r v e s t e d w i t h s e r r a t e d h a n d s i c k l e s 
( s a b i t p a d i ) . P a d d y p l a n t s a r e c u t a b o u t s i x i n c h e s a b o v e 
t h e g r o u n d a n d a r e l a i d a s i d e . W h i l e t h e h a r v e s t i n g i s 
g o i n g o n , t h e t h r e s h i n g o p e r a t i o n a l s o p r o c e e d s . A n o v a l 
s h a p e d w o o d e n t u b - l i k e t h i n g o f a b o u t t h r e e t o f o u r f e e t 
l o n g a n d o n e a n d a h a l f t o t w o f e e t d e e p ( t o n g p e m b a n t i n g ) 
i s p l a c e d i n t h e f i e l d . I n s i d e t h e t u b a s m a l l w o o d e n 
' l a d d e r ' i s p o s i t i o n e d a n d t h i s is u s e d f o r t h r e s h i n g s . A 
l a r g e c o m p a c t b u n d l e o f p a d d y i s h e l d f i r m l y i n t h e h a n d s . 
T h e t o p s e c t i o n o f t h e b u n d l e i s t h e n t h r e s h e d f o r c e f u l l y 
on the ladder in the tub. This separates the grains, which 
fall down into the tub. To reduce the loss from scattering, 
curtains are fixed on three sides of the tub. As soon as 
the tub is full, it is emptied into gunny bags. There may 
be several threshing tubs operating at the one time. 
Winnowing is usually done only after harvesting and threshing 
are finished. From a tripod made of bamboo poles a basket 
is suspended, Paddy grains to be winnowed are put into the 
basket. When the basket is shaken the grains fall down 
below, the leaves and straw get blown away by the wind or 
by a stream of air from a winnowing fan. Some farmers feel 
that winnowed and unwinnowed paddy fetches about the same 
price at paddy buying centres of the Padi and Rice Marketing 
Board. Such farmers may not do any winnowing. In the sample 
eight out of h2 farmers did not winnow their paddy at all 
and sold it directly after threshing. There were some 
farmers too who winnowed only paddy retained for home 
consumption, for seeds, for gifts and zakat. A few farmers 
insist on thorough winnowing, cleaning and drying of paddy 
whether it would bring a higher price or not. These farmers 
say that being Malays they must produce high quality paddy 
whether it fetches a higher price or not. 
The amount of labour per acre required for harvesting, 
threshing and winnowing is greater than for other operations. 
Women contribute a lot of the labour, though not in the 
threshing job. A considerable proportion of the labour is 
hired and this often is put to the more strenuous work 
like threshing. As a basis for calculating the amount to 
be paid for such hired labour, 15 to 20 per cent of the 
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total paddy harvested is assumed as wages for harvesting 
operations. Then, this quantity of paddy is apportioned 
between the family and the hired labour according to the 
nature and amount of the work performed by each. That 
portion of paddy due to (unpaid) family labour is retained 
by the farmer, and the portion so calculated as due to 
the hired labour is paid to the hired labour concerned. 
When wages are not paid to hired labour on the per cent or 
share basis, they may have to be paid at the rate of as 
much as ten dollars per man-day. As in the transplanting 
season, some labour from Perak State migrates into Tanjong 
Karang area for the harvest, Inspite of this some seasonal 
shortage of labour is usually felt at this time. 
During the second season 19^9 a Japanese-designed 
pedestrian combine harvester was introduced by the 
manufacturer into the Tanjong Karang area. It is a machine 
which can simultaneously harvest, thresh and winnow, and 
desposit the cleaned paddy in bags, as it moves under its 
own power in the field. Paddy farmers appeared impressed 
with its speed, efficiency and overall performance, A few 
units of this rather complicated and expensive machinery 
were even purchased by a few groups of farmers. A field 
test report claimed the machine to be a profitable 
proposition provided it is put to work for a minimum of 
500-600 hours annually,^ I made some enquiries and it 
^ For details see, B. H. Webb and Yeoh Oon Lee^ Field 
Test Report. Iseki H D - 3 0 Pedestrian Rice Combine Harvester, 
Fi^ulty Publication No.4. Faculty of Agriculture, 
University of Malaya, Kuala Lumpur, 19D9. PP• 7 - 8 . 
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appeared that those who purchased these combine harvesters 
at the time of fieldwork were easily managing to get about 
this amount of work for it and they were encouraged with 
the economics of their enterprise. The machine may become 
popular- It is difficult to say whether or not it would 
reduce harvesting costs for the farmers, or what would be 
its affects on the labour force of the area in general, but 
it would certainly speed up harvesting and help farmers to 
follow the officially recommended schedule of paddy 
cultivation which is necessary for efficient double cropping 
of paddy. 
(8) Transport. Labour is required to transport paddy 
and some inputs such as fertilizers. But this latter 
requirement is relatively very small and is met wholly from 
family labour. For transportation of paddy much more labour 
is required, and it is furnished both by family and by 
hired labour. For sale the paddy has to be transported to 
one of the centres established by Padi and Rice Marketing 
Board. Centres are manned by licensed agents and are 
located along the main road; there is at least one for each 
drain or distributory. In Sungei Leman and Pasir Panjang, 
no farm was more than three miles from the nearest centre. 
Farmers used bicycles and motor cycles for transportation. 
Depending upon the distance involved, hired labour may be 
paid up to 50 cents per bag of paddy (weighing on average 
about 1.3 pikuls) as wages for transportation. 
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LABOUR INPUT IN PADDY - ANALYSIS OF DATA 
The data on labour input in paddy production, presented 
in Table 5-1, were examined from the viewpoint of the 
objectives of this study. Three main features emerged, 
V i z : -
(a) Paddy Acreage on Farm and Labour Input. In general, 
the total labour input and the acreage of paddy on a farm 
go hand in hand, as might be expected. However some tendency 
was noticed for the labour input per acre to increase on the 
farms with smaller paddy acreages (Table 5'2). There were 
two principal reasons for this. First, the average number 
of adults in the farm family per acre of paddy is greater 
on smaller paddy acreage farms than on the large ones 
(Table 5.2). Since no adult in the sample families was 
engaged permanently in non-farm employment, all family 
labour can be considered available for farm work. Thus a 
greater availability of family labour on small farms may 
have resulted into greater use of family labour on the per 
unit area basis. The Sec ond reason pertains to the economies 
of scale in labour use in operations such as in preparing 
and raising nursery, etc. 
(b) Per Acre Labour Input for Different Operations. Here 
it is proposed to describe the average pattern of labour 
input per acre for each of the individual operations. For 
this purpose the sample has been considered in three 
groupings. The first group includes the whole sample of 
42 farms and the average acreage of paddy per farm for 
this group is 4.04 acres. The second group comprises the 
16 farms exactly with three acres of paddy, and the third 
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Table 5.2 
Paddy Acreage & Input of Total 
Labour Per Acre in Paddy 














per acre Per farm 
Per acre 
of paddy 
6 10 32.96 3.30 0.55 
4.5 9 40.44 3.56 0.79 
3 16 40.91 2.88 0. 96 
1.5 4 50,54 2.51 1 .67 
Farms 5, 19 and 34 had 9, 4 and 2.25 acres of paddy, 
respectively. As these acreages did not match the others, 
and as there was only one case of each of these acreages, 
they have been excluded from this table. 
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group comprises ten farms with exactly six acres of paddy 
each. The three and six acres paddy area farms were chosen 
because (i) there is a large difference in their paddy area; 
(ii) each group has substantial number of farms i.e. l6 and 
ten; and (ill) the average total labour input per acre is 
sufficiently different between them i.e. kO.^^ man-days for 
the three-acre group, and 32.96 man-days for the six-acre 
group. Average input of labour per acre in different 
operations is shown for these three groups in Table 5.3 (p.lOO) 
Table 5-3 shows that transplanting and harvesting 
are the two sets of operations which require large amounts 
of labour. Approximately one-fifth of total labour is used 
in transplanting, and two-fifths in harvesting. Other 
operations in descending order of labour use are: field 
preparation, preparing and raising nursery, hand weeding, 
and so on. 
A difference in the pattern of labour use between 
farms with three and six acres of paddy is apparent. Farms 
with the smaller paddy area tended to use, as a proportion 
of the total, less labour in harvesting and transplanting, 
and more in manual weeding. Yet more labour hours are 
applied per acre for almost all operations on three-acre 
paddy farms than on the six-acre ones. 
Another factor examined is the relationship between 
labour inputs for various operations and the yield of paddy. 
A more detailed analysis of paddy yield per acre will be 
made in subsequent chapters, but at this point it is useful 
to take a look at the correlations between paddy yield per 
acre and input of labour per acre in various operations. 
Table 5.h (p. 101) gives the correlation coefficients between 
these variables for the h2 sample farms. 
T a b l e 5 . 3 
Average Input o f Labour i n Paddy Per A c r e by O p e r a t i o n s 
F o r 16 f a r m s , 
each w i t h 3 
a c r e s o f paddy 
F o r 42 f a r m s , 
( a v e r a g e o f 
4 . 0 4 a c r e s o f 
paddy p e r f a rm) 
F o r 10 f a r m s , 
each w i t h 6 
a c r e s o f paddy 
O p e r a t i o n s Labour 
i n p u t , 
man-days 
fo o f 
t o t a l 
Labour 
i n p u t , 
man-days 
io o f 
t o t a l 
Labour 
i n p u t , 
man-days 
^ o f 
t o t a l 
1 . R e p a i r o f b u n d s , c h a n n e l , d r a i n , 
b u r n i n g o f s t r a w , e t c . 1 .7k k 1 .33 4 1 .01 3 
2 . P r e p a r i n g & r a i s i n g n u r s e r y 3 . 6 8 9 3 .41 9 3 .01 9 
3 . P r e p a r i n g the f i e l d 5 . 8 8 14 5 . 1 8 14 4 . 49 14 
k . T r a n s p l a n t i n g 8 . 3 8 21 8 . 6 2 23 7 . 2 5 22 
5 . A p p l y i n g f e r t i l i z e r s i n the f i e l d 0 . 4 7 1 0 . 4 6 1 0 . 3 2 1 
6 . A p p l y i n g p e s t i c i d e s i n the f i e l d 0 . ( a ) 0 . 1 2 ( a ) 0 . 1 1 ( a ) 
7 • A p p l y i n g v e e d i c i d e s i n the f i e l d 0 .06 ( a ) 0 . 0 7 ( a ) 0 . 0 8 ( a ) 
8 . Manual w e e d i n g i n the f i e l d 3 . 1 3 8 2 . 1 6 6 1 . 69 5 
9 . H a r v e s t i n g , t h r e s h i n g & winnowing 
paddy 1 6 . 7 0 4l 1 5 .82 42 1 4 . 5 6 44 
10 . T r a o i s p o r t a t i o n 0 . 7 3 2 0 . 5 6 1 0 . 4 4 1 
TOTAL 4 0 . 9 1 100 3 7 . 7 3 100 3 2 . 9 6 1 00 
( a ) L e s s than one p e r c e n t 
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Table 5.4 
Correlation Between Yield of Paddy 
Per Acre & Labour Input Per Acre, 
in Various Paddy Operations 
Pair of variables: Coefficient of 
Yield and Labour in correlation, r 
1. Repair of bunds, channel, drain. 
burning of straw, etc. 0.24 
2 . Preparing & raising nursery -0.03 
3. Preparing field -0.08 
4. Transplanting 0.02 
5. Applying fertilizers 0.22 
6. Applying pesticides 0.29 
7. Applying weedicides -0.02 
8. Manual weeding 0.23 
9. Harvesting, threshing & winnowing 0.06 
10. Transportation of inputs & outputs 0. 1 4 
11. All operations 0.11 
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T h e c o r r e l a t i o n c o e f f i c i e n t s o f y i e l d w i t h l a b o u r 
i n p u t i n ( 1 ) p r e p a r i n g n u r s e r y , (2) p r e p a r i n g f i e l d , a n d 
(3) a p p l y i n g w e e d i c i d e s a r e n e g a t i v e . N e g a t i v e c o r r e l a t i o n s 
m a y a p p e a r c o n t r a r y t o t h e p r o d u c t i o n l o g i c b e t w e e n y i e l d 
a n d t h e s e l a b o u r i n p u t s , b u t as t h e s e t h r e e c o r r e l a t i o n 
c o e f f i c i e n t s a r e n o t s t a t i s t i c a l l y s i g n i f i c a n t , the s i g n 
is o f l i t t l e i m p o r t a n c e . ^ 
T h e o t h e r c o r r e l a t i o n c o e f f i c i e n t s i n T a b l e 5 . 4 a r e 
p o s i t i v e , b u t i t m u s t b e e m p h a s i s e d t h a t the l e v e l o f 
c o n f i d e n c e t h a t c a n b e p l a c e d i n t h e s e c o e f f i c i e n t s ( T a b l e 
5 . 4 ) is l e s s t h a n f o r m o s t o t h e r s i n t h i s s t u d y . I n 
p a r t i c u l a r , it is s u b j e c t to the f o l l o w i n g l i m i t a t i o n s : -
( i ) T i m e l i n e s s a n d t h o r o u g h n e s s i n p e r f o r m a n c e of 
t h e o p e r a t i o n s b y t h e f a r m e r s h a v e n o t b e e n t a k e n 
i n t o c o n s i d e r a t i o n i n t h i s t a b l e , 
( i i ) L a b o u r i n p u t s h a v e n o t b e e n w e i g h t e d a c c o r d i n g 
to t h e a g e a n d s e x of t h e w o r k e r s , 
( i l l ) Q u a l i t a t i v e v a r i a t i o n s b e t w e e n h i r e d a n d u n p a i d 
f a m i l y l a b o u r h a v e n o t b e e n t a k e n i n t o a c c o u n t . 
^ P a d d y y i e l d p e r a c r e a n d a c r e a g e o f p a d d y a r e p o s i t i v e l y 
c o r r e l a t e d ( r = 0 . 2 5 ) , w h i c h m e a n s t h a t the f a r m s w i t h l a r g e r 
p a d d y a r e a s t e n d to h a v e h i g h e r y i e l d s p e r a c r e , a n d 
v i c e v e r s a . A t the s a m e t i m e , as T a b l e 5 - 3 h a s s h o w n , 
p a d d y a c r e a g e t e n d s to b e n e g a t i v e l y c o r r e l a t e d w i t h 
l a b o u r i n p u t p e r a c r e i n p r e p a r a t i o n o f n u r s e r y a n d 
p r e p a r a t i o n o f f i e l d s ; i n o t h e r w o r d s , f a r m s w i t h l a r g e 
a c r e a g e o f p a d d y u s e l e s s l a b o u r p e r u n i t o f a r e a i n 
t h e s e o p e r a t i o n s , a n d v i c e v e r s a . T h e r e f o r e , n e g a t i v e 
c o r r e l a t i o n b e t w e e n p a d d y y i e l d a n d l a b o u r i n p u t p e r a c r e 
i n t h e s e t w o o p e r a t i o n s s h o u l d c a u s e l i t t l e s u r p r i s e . 
T h e u s e o f w e e d i c i d e s is d i s c u s s e d i n C h a p t e r V I . I t is 
s u f f i c i e n t to n o t e h e r e t h a t the f a r m s u s i n g w e e d i c i d e s 
d i d n o t a p p l y t h e m p r o p e r l y a n d no a f f e c t o n y i e l d w a s to 
b e e x p e c t e d . 
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(As stated earlier, there is a lack of accurately 
classified data on these aspects and hence it is 
not feasible to overcome these shortcomings.) 
(iv) In spite of the care given to its collection, 
the data on input of family labour reported by 
the farmers is considered to be the least accurate 
of the data collected, 
(v) In many cases the labour inputs reported (e.g. in 
applying fertilizers and pesticides) were very 
small indeed, and with these an error in 
estimation by one or two farmers could have 
caused a greater effect on the aggregate, 
(vi) Many of the labour inputs are anything but 
independent variables. For example, labour in 
applying fertilizers (or pesticides) is clearly 
subsidiary to the fertilizer (or pesticide) 
variables. 
For these reasons, Table 5.4 must be regarded with 
appropriate caution. The main points of interest are the 
relatively higher correlations for labour inputs in repair 
of bunds, etc., on the one hand, and manual weeding on the 
other, though the level of significance is very lo\\r. 
(c) Hired and Family Labour. The use of hired labour was 
reported in connection with only four sets of paddy 
operations, namely, (i) field preparation, (ii) transplanting, 
(ill) harvesting, threshing and winnowing, and 
(iv) transportation. Details of hired and family labour 
use in these four operations are shown for the k2 sample 
farms in Table 5-5, and data are summarized in Table 5-6. 
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TabJe 5.5 
Input of Hired ^ Family Labour in Selectod Paddy Operations* 
Second Season t069 
Preparing: 
Field Transplfuiting Mnrveatinff, etc. Transportation Total 
F a r m F 
n o , Hre 
(1) (2) 
„ ( b ) 
H r s 

































H Wages to H 
lira t 
(!'<) (15) 
1 3 3 6 2 8 1 2 9 84 6 0 . 0 0 _ 1364 4 5 0 . 0 0 8 64 3 0 . 0 0 4 7 3 1540 5 4 0 . 0 0 
2 - 24 384 2 4 0 4 6 . 0 0 4 5 4 5 0 4 4 7 . 0 4 1 1 6 4 5 . 0 0 430 730 5 3 8 . 0 4 
3 zUo 50 2 1 6 - - 36 267 3 4 3 . 0 0 6 42 . ( a ) 498 359 3 4 3 . 0 0 
It 1 7 6 - 2 2 4 1 2 0 6 0 . 0 0 4 7 2 3 3 8 1 5 2 . 6 3 - - - 872 4 5 8 2 1 2 . 6 3 
5 1 1 2 24 3 7 5 - - 109 5 1 7 3 0 0 . 0 0 3 25 4 3 . 8 0 599 5 6 6 3 4 3 . 8 0 
6 48 48 - 96 6 0 . 0 0 - 7 8 5 3 7 2 . 6 0 - - 48 929 4 3 2 . 6 0 
7 1 5 6 144 360 4 o o 9 0 . 0 0 - 822 5 3 0 . 0 0 4 - - 5 2 0 1 3 6 6 6 2 0 . 0 0 
8 1 12 16 - 1 2 0 8 0 . 0 0 96 544 1 3 3 . 0 0 - . ( c ) . ( a ) 208 680 2 1 3 . 0 0 
9 140 16 5 3 2 - - 6 1 2 80 6 3 . 5 0 2 - - 1268 96 6 3 . 5 0 
1 0 22k 3 2 32 240 1 4 0 . 0 0 - , 1 1 52 5 6 1 . 6 0 4 50 21 . 0 0 2 6 0 1 4 7 4 7 2 2 . 6 0 
11 2 5 6 30 4 4 0 - - 96 4 4 l 2 0 9 . 4 0 9 17 2 5 . 0 0 801 488 2 3 4 . 4 0 
12 91 20 396 - - 4 4 o - - 28 - - 9 5 5 20 _ 
13 1 9 2 42 164 48 3 0 . 0 0 96 386 
1 
2 6 9 . 0 7 3 -
J a) 
4 5 5 4 7 6 2 9 9 . 0 7 
14 zko 50 2 1 6 - - 36 3 4 3 . 0 0 6 42 498 359 3 4 3 . 0 0 
15 128 64 1 6 0 1 9 2 6 0 . 0 0 1 6 8 7 1 2 2 1 3 . 9 8 2 48 2 2 . 4 0 
. ( a ) 
4 5 A 1 0 1 6 2 9 6 . 3 8 
16 22k 4 o 246 108 6 0 . 0 0 62 3 8 0 ! 2 1 0 . 0 0 4 8 536 536 2 7 0 . 0 0 
17 86 7 2 5 2 0 - - 48 2 9 2 2 4 0 . 0 0 4 30 1 4 , 0 0 6 5 8 394 2 5 4 . 0 0 
18 7 2 32 3 2 0 - - 34 1 3 5 1 9 7 . 6 0 1 2 7 1 9 . 5 0 734 4 l 0 1 1 7 . 1 0 
19 240 3 2 2 7 6 36 2 0 . 0 0 104 284 1 7 5 . 0 0 4 16 21 . 0 0 
. ( a ) 
624 368 2 16 . 00 
20 96 1 6 - 1 6 8 6 0 . 0 0 1 7 5 4 5 2 1 1 5 . 3 5 2 4 2 7 3 6 4 o 1 7 5 . 3 5 
21 224 4o 1 7 2 88 3 0 . 0 0 51 2 3 9 2 3 2 . 1 8 2 10 8 . 2 5 
. ( a ) 
449 3 7 7 2 7 0 . 4 3 
2 2 48 16 - 1 4 4 6 0 . 0 0 - 3 2 3 2 2 5 . 0 0 1 6 49 489 2 8 5 . 0 0 
23 90 24 4 2 4 - - 80 4 9 6 2 8 0 . 0 0 - - - 594 5 2 0 2 8 0 . 0 0 
2it 3 2 0 80 5 2 0 - - 120 336 2 1 4 . 2 7 1 2 1 0 . 0 0 9 6 1 4 1 8 2 2 4 . 2 7 
25 84 20 1 9 2 - - 64 224 1 7 5 . 9 5 7 - - •)kl 244 1 7 5 . 9 5 
26 64 20 2 1 6 - - 9 6 1 9 2 1 7 5 . 0 0 2 36 2 8 . 0 0 3 7 8 248 2 0 3 . 0 0 
27 1 12 40 3 6 0 - - 87 1 7 9 8 7 . 9 1 1 2 9 . 6 0 
. ( a ) 
. ( a ) 
( a ) 
. ( a ) 
5 6 0 221 9 7 . 5 1 
28 64 30 208 
. ( d ) 4 0 . 0 0 48 248 1 4 3 . 5 1 5 55 3 2 5 333 1 8 3 . 5 1 
29 1 6 8 3 2 200 108 3 0 . 0 0 240 240 7 9 . 5 6 6 6 6 l 4 386 1 0 9 . 5 6 
30 3 5 5 3 2 48 2 0 0 6 0 . 0 0 1 9 2 648 I S 4 . 8 0 2 24 597 9O4 1 8 4 . 8 0 
31 168 4 o - 1 6 8 6 0 . 0 0 32 208 1 f i o . 00 2 22 202 438 2 4 0 . 0 0 
32 1 1 2 3 2 1 12 7 2 3 0 . 0 0 98 146 5 9 . 2 0 12 -
J a) 
. ( a ) 
334 2 5 0 8 9 . 2 0 
33 1 1 2 12 - 80 2 0 . 0 0 30 2 7 0 1 2 0 . 0 0 1 4 143 3 6 6 1 4 0 . 0 0 
3h 1 6 24 7 2 - - 2 2 8 248 1 3 8 . 0 0 7 15 323 287 1 3 8 . 0 0 
35 3 2 30 1 6 120 6 0 . 0 0 1 4 4 288 1 5 0 . 0 0 1 32 
. ( c ) 
1 7 . 5 0 
( a ) 
. ( a ) 
193 4 7 0 2 2 7 . 5 0 
36 7 2 32 2 5 2 - - 2 4 7 6 0 8 7 . 9 5 - 5 7 1 92 8 7 . 9 5 
3 7 7 2 32 8 48 7 0 . 0 0 58 164 7 2 . 1 5 2 |4 l 4 o 248 1 4 2 . 1 5 
38 168 40 4 2 9 - - 1 l 4 7 3 8 2 1 6 . 3 5 1 8 2 2 . 0 0 7 1 2 7 8 6 2 3 8 . 3 5 
39 40 2 0 14H - 1 0 6 428 4 6 . 2 1 4 4 1 . 0 0 
. ( a ) 
. ( a ) 
. ( a ) 
2 9 8 4 5 2 4 7 . 2 1 
56 3 2 1 5 0 1 5 2 6 . 0 0 7 2 384 1 2 3 . 9 3 . 2 7 280 4 3 8 1 4 9 . 9 3 
itl 56 64 52 _ _ - 1 5 6 1 2 0 . 0 0 1 12 109 2 3 2 1 2 0 . 0 0 
ItZ 4o 16 96 - - i o 4 104 1 6 5 . 0 0 6 12 246 1 3 2 1 6 5 . 0 0 
* Operatlona In which hired labour waa never uaed hftve been omitted from this table. 
Ahbreviationai F Family labour) H Mired labour) Hrs Man-houra. 
(a) Included in column 9. 
(b) This column shows work hours of power tiller operator. Contract charges for power tiller include operator's 
wages also. 
{c) Included in column fl. 
(d) Some mutual aid labour (gotong royong) was used and it is included in column <4 1 |ltO shown in column 6 a« 
wages represent the expenses incurred in giving a feast to participants in fiotong royong. 
Table 5 . 6 
Average Labour Input in Paddy: Per Farm 
Operations 
For 1 6 farms, each with 3 acres 





For 42 farms, average paddy 
area 4.04 acres 
Wages to Family Hired 
Total hired labour labour Total 
man- labour man- man- man-
days $ days days days 
For 10 farms, each with 6 acres 
of paddy land 
Wages to Family Hired Wages to 
hired labour labour Total hired 
labour man- man- man- labour 
$ days days days $ 
1. Repair of bimds, 
channel, drain, 
burning of straw, etc. 5*21 
2 . Preparing & raising 
nursery- 1 1 .03 
3 . Preparing the field l4.20 
4. Transplanting 15.39 
5. Applying fertilizers in field 1 .41 
6. Applying pesticides 
in field 0.42 
Applying weedicides 
in field 0.19 
8. Manual weeding 9-39 
9. Harvesting, threshing <jb winnowing paddy l6.04 






1 1 .03 
17.64 
2 5 . 1 6 
1 .41 
0.42 









2 6 . 2 2 
1 .85 
0 . 5 0 
0.28 









2 0 . 9 3 
34 .83 
1 .85 
0 . 5 0 
0 .28 





8 . 8 1 





0 . 6 8 
0.46 
1 0 . 1 3 
12 .44 
0 . 3 2 
5.35 8.10 
74.95 2 .34 





0 . 6 8 
0.46 








TOTAL 7 3 . 8 6 48.88 122.74 1 7 1 . 0 9 8 9 . 1 3 6 3 . 3 8 
( 6 0 . 2 ) ( 3 9 . 8 ) (100) ( 5 8 . 4 ) ( 4 1 . 6 ) 
1 5 2 . 5 1 2 3 7 . 2 1 1 0 7 . 0 5 90.74 197-79 355.19 
(100) ( 5 4 . 1 ) ( 4 5 . 9 ) ( 1 0 0 ) 
(a) Wages for power tiller operator not paid separately. 
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In field preparation, hired labour was confined to 
that of the operator of power tiller. Most farmers hire 
the services of a power tiller from contractors. The 
contractors, who are also paddy farmers, always send their 
own operators to work the machines. Farmers pay the contract 
charges for the whole job at an agreed rate per acre 
depending on the number of cultivations; operators' wages 
are not paid separately. Since it certainly is not family 
labour, the labour of the power tiller operators can be 
regarded as hired. Based on the number of hours the power 
tiller was operated, the operator's labour input, on 
average, totals to 4.52 man-days per farm; this is about 
seven per cent of the total hired labour, or about three 
per cent of the total hired and family labour input. Unless 
a farm family acquires its own power tiller, there is no 
possibility of replacing the operator's labour with the 
family labour. But the remainder of the field preparation 
can be and is done by family labour only. 
Table 5 . 6 shows that on average 23 per cent of the 
labour used in transplanting is hired, and the rest is 
contributed by the farm family. In the sample, I9 farms 
used family labour only for transplanting; one farm used 
family and some mutual aid (gotong royong) labour; 16 farms 
used both family and hired labour; and the remaining six 
farms used only hired labour for transplanting. 
In the official paddy planting schedule, about ten 
days are allotted for the transplanting operation. With an 
average of three adults per family, farms having up to four 
acres of paddy can complete transplanting with family labour 
in ten days. But farms number 8, 20, 22, and 31 (each with 
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three acres of paddy) and farm 33 (with only one and a half 
acres of paddy), all having at least two adults per family, 
got the transplanting done wholly by hired labour. In farm 
22, the adults in the family were aged persons, and this 
farm therefore had to depend on hired labour. But for the 
other four farms, the use of family labour would have 
avoided the payment of wages, and would thus have increased 
their incomes.^ 
For harvesting, threshing, winnowing and transportation 
together, the amount of labour hired, and the proportion 
hired, are both large (Table 'j .6) . Only farm number 12 
completed these operations wholly by family labour, six 
farms (numbers 1, 6, 7, 10, 22 and h^) used only hired 
labour, and no family labour; and the remaining 35 farms 
of the sample used both hired and family labour. As 
indicated earlier, labour for this set of operations is 
the most expensive labour, in that the wages are particularly 
high at harvest. Accordingly the effect of replacing 
family with hired labour for harvesting, threshing, 
winnowing and transportation directly reduces farm's income 
even more. Most of the farms with three acres of paddy 
or less were in a position to complete this set of operations 
with family labour alone. Taking the average figures for 
16 three-acre farms (Table 3-6), 50 man-days were required 
^ However, a farmer who has got behindhand in his operations 
may be justified economically in hiring labour for 
transplanting to reduce the period to considerably less 
than ten days, in order to be on schedule for the current, 
and for the next season's crop. 
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per farm for the harvesting and associated operations; 
given 2.9 adults per farm, the family labour alone could have 
completed the job in about I7 man-days on these farms. This 
would have on average saved expenses of about $130 per farm, 
and would thus have improved the farm income by this amount. 
Among these I6 three-acre farms, only farm number 12 
completed harvesting operations with family labour alone; 
farm number 22 used only hired labour, because the family 
had only two adults, the farmer and his wife, and both were 
very old; the remaining l4 three-acre farms, each with 
at least two able-bodied adult family workers, supplemented 
their family labour with varying amounts of hired labour 
and paid wages ranging from $59 to $232, Consider also 
the four farms (number 33, 39, and 42) that had only one 
and a half acres of paddy, and also at least two adult 
workers per family. The harvesting operations on these 
four farms could have been completed in about ten to 12 
days by family workers alone. However, each farm hired 
a large amount of expensive labour, and the wages paid were 
$120 by farm 33, by farm 39, $120 by farm 4l and $ 1 6 5 
by farm h2. 
Despite a clear advantage in monetary terms, almost 
all farms whether small or large, appear to have used less 
family labour (Table 5-6) than was feasible under the given 
conditions of acreage of paddy, number of adult family 
workers and time available for the work. The reasons for 
this extensive use of hired labour for harvesting operations 
appear to include:-
(i) The urge to speed harvesting in order to reduce 
the possibility of crop losses due to weather, 
birds, rats, etc. 
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( i i ) P r e s s u r e s o n t h e f a r m e r f r o m c r e d i t o r s to m a k e 
e a r l y d e b t r e p a y m e n t , 
( i i i ) S o m e t e m p t a t i o n o n t h e p a r t o f f a r m e r a n d h i s 
f a m i l y t o f u l f i l t h e i r p e n t - u p c o n s u m p t i o n n e e d s , 
( i v ) T h e e a s e w i t h w h i c h w a g e s c a n b e m e t f r o m the 
h a r v e s t i t s e l f . 
( v ) T h e d e s i r e o f t h e f a r m e r to h e l p s o m e p e o p l e 
( u s u a l l y p o o r ) t o e a r n b y p r o v i d i n g t h e m w i t h 
t h e j o b s o f h a r v e s t i n g , t h r e s h i n g , e t c . 
L A B O U R I N C O C O N U T O P E R A T I O N S 
O n c e c o c o n u t p a l m s h a v e b e e n e s t a b l i s h e d , t h e 
p r o d u c t i o n o f c o c o n u t s o r c o p r a d o e s n o t r e q u i r e m u c h 
l a b o u r . T h i s is p a r t i c u l a r l y s o w h e n , a s i n t h e c a s e o f 
t h e s a m p l e f a r m s , t h e s i z e o f p l a n t a t i o n is s m a l l a n d 
c o c o n u t p r o d u c t i o n is n o t t h e m a i n f a r m e n t e r p r i s e . I n 
t h e 42 s a m p l e f a r m s , o n l y 19 h a d c o c o n u t s t a n d s i n b e a r i n g . 
O n t h e s e 19 f a r m s , t h e r e w e r e , o n a v e r a g e , 2 . 3 4 a c r e s o f 
c o c o n u t s i n b e a r i n g p e r f a r m , r a n g i n g f r o m o n e t o f i v e 
a c r e s . 
T h e r e a r e t h r e e s e t s of o p e r a t i o n s w h i c h r e q u i r e 
l a b o u r . T h e f i r s t i s c o n c e r n e d w i t h t h e c a r e a n d m a i n t e n a n c e 
o f t h e p a l m s , t h e s e c o n d s e t w i t h t h e h a r v e s t i n g o f the 
c o c o n u t s , a n d t h e t h i r d w i t h s o m e s i m p l e p r o c e s s i n g o f t h e 
p r o d u c e . 
C a r e a n d M a i n t e n a n c e . T h e o p e r a t i o n s of m a n u a l 
w e e d i n g , r e m o v a l o f d e a d a n d f a l l e n l e a v e s o f t h e p a l m s 
a n d b u r n i n g o f t h e r u b b i s h a r e u s u a l l y c a r r i e d out t w i c e a 
y e a r . T h e s e o p e r a t i o n s h e l p i n i n s e c t p e s t c o n t r o l , a n d i n 
c h e c k i n g t h e l o s s o f p l a n t f o o d c a u s e d b y t h e w e e d s . T o 
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keep the palms healthy, it is necessary to keep the 
water-table in the soil some three feet or so below the 
surface; to this end, in Tanjong Karang, drains are made 
between every three or four rows of palms. Once the drainage 
system has been constructed, it needs only a little 
maintenance at regular intervals. Sometimes farmers plant 
a few fruit trees, like bananas, among the coconut palms. 
In few cases where this was done, the additional labour 
required for care of the fruit trees is very little. Since 
there is no seasonal pressure in coconut cropping and no 
rigidity in timing of operations (unlike paddy), the care 
and maintenance of coconut stands are usually done by family 
labour when it can be spared from work in paddy. For the 
care and maintenance operations in coconut plantation, the 
19 farmers applied 5-75 man-days of labour per farm on 
average, or 2.k6 man-days per acre, all being family labour. 
Details for individual farms are shown in Table 5.7 
(columns 2 to 4). 
According to a Department of Agriculture's technical 
leaflet on coconut farming, poor yielding coconut palms, 
which exist in most stands, need to be manured to improve 
their yields.^ However, no farmer in the sample used any 
kind of manure or fertilizer for coconuts. Also, compared 
to the large coconut plantations in the vicinities of Sabak 
Bernam and Kuala Selangor areas, the coconut stands of the 
rice farmers in Tanjong Karang paddy belt, which are 
relatively much smaller in size, appear to receive very 
much less care and maintenance. 
^ Kementerian Pertanian, Persekutuan Tanah Melayu, Kelapa  
di-tanah Melayu. Risalah Pertanian Dilangan 52. Kuala 
Lumpur, April 19^0, pp. 21-22. 
T a b l e 5 . 7 
Labour I n p u t i n C o c o n u t s , Second Season 1969 
( l 9 farms w i t h c o c o n u t beairing l a n d s ) 
Removing c o p r a from s h e l l , 
P l u c k i n g C o l l e c t i n g Removing Husk curinff . e t c . T o t a l of a l l o p e r a t i o n s Wages Wages Vv age s 
Farm F H T o t a l F H T o t a l F H T o t a l F H T o t a l to H, F H T o t a l to H, F H T o t a l t o H, 
no . Hrs Hrs Hrs Hrs Hrs Hrs Hrs Hrs Hrs Hrs Hrs Hrs $ Hrs Hrs Hrs f Hrs Hrs Hrs e 
( 1 ) ( 2 ) ( 3 ) ( 4 ) ( 5 ) ( 6 ) ( 7 ) ( 8 ) ( 9 ) ( 1 0 ) ( n ) ( 1 2 ) ( 1 3 ) ( 1 4 ) ( 1 5 ) ( 1 6 ) ( 1 7 ) ( 1 8 ) ( 1 9 ) ( 2 0 ) ( 2 1 ) ( 2 2 ) 
1 1 0 8 _ 1 0 8 24 _ 24 4 8 4 8 144 _ 144 _ _ _ _ _ 3 2 4 - 3 2 4 _ 
2 3 2 - 32 - 12 12 - 12 12 24 - 2 4 2 1 . 0 0 ^ ) - - - - 5 6 24 8 0 2 1 . 0 0 
3 24 - 24 12 - 12 12 - 12 12 - 12 - 12 - 12 - 72 - 72 -
8 21 - 21 - 144 144 - 7 2 72 - 72 72 6 0 . o c ^ ) - 90 9 0 21 3 7 8 3 9 9 60.00 
2 0 12 - 12 - 4 8 4 8 - 24 24 - 3 6 3 6 1 3 1 . 0 4 ^ ) - 102 102 .P) 12 2 1 0 2 2 2 1 3 1 . 0 4 
21 30 - 30 15 - 15 15 - 15 15 - 15 - 12 - 12 - 8 7 - 8 7 -
22 120 - 1 2 0 - 4 8 4 8 - 4 8 4 8 - 4 8 4 8 162 - 1 0 8 1 0 8 1 2 0 2 5 2 3 7 2 1 6 2 . 5 0 
2 5 16 - 16 8 - 8 8 - 8 10 - 10 - 8 - 8 - 50 - 5 0 -
2 9 98 - 98 2 1 0 - 2 1 0 84 - 84 84 - 84 - 12 1 2 6 138 1 0 . 5 0 4 8 8 126 6 l 4 1 0 . 5 0 
30 19 - 19 24 - 24 24 - 24 9 6 - 9 6 - 3 6 - 3 6 - 199 - 1 9 9 -
31 9 6 - 9 6 32 - 32 32 - 32 9 6 - 96 - - - - - 256 - 2 5 6 -
33 85 - 8 5 36 2 5 2 2 8 8 - 4 5 4 5 - 36 3 6 I 2 9 .6c (^ ) 114 - 114 - 2 3 5 3 3 3 568 1 2 9 . 6 0 
34 21 - 21 4 2 - 42 4 2 - 4 2 4 2 - 4 2 - 6 - 6 - 1 5 3 - 1 5 3 -
35 4 - 4 - 144 144 - 54 54 - 54 54 36.od^) - 60 60 1 s . o o 4 3 1 2 3 1 6 54 .00 
37 60 - 60 24 - 24 8 - 8 16 - 16 - 5 6 _ 5 6 _ 164 - 164 -
3 9 60 - 60 4 8 - 4 8 4 8 - 4 8 - - - - - _ 156 - 1 5 6 
4 0 36 - 3 6 7 2 - 72 72 - 72 72 - 72 - - - - - 252 - 252 -
12 - 12 18 - 18 18 - 18 10 - 10 - - - - - 5 8 - 5 8 _ 
42 2 0 - 2 0 18 - 18 12 - 12 24 - 24 - - - - - 74 - 74 -
A b b r e v i a t i o n s : F F a m i l y l a b o u r ; H h i r e d l a b o u r ; Hrs Man-hours. 
(a) Wages to h i r e d l a b o u r combined f o r h a r v e s t i n g , c o l l e c t i n g and h u s k - r e m o v i n g o p e r a t i o n s . 
(b) I n c l u d e d i n Column 8• 
( c ) I n c l u d e d i n Column 14/ 
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Harvesting and Processing. The coconut palms come 
into bearing between four and six years of age. From then 
onwards, the recommended practice is that the nuts should 
be harvested at no more than two monthly intervals.^ 
However, the farmers in the sample harvested the nuts 
usually about once in three months, pulling them down from 
the palms with a sickle fixed on a long bamboo pole (sabit 
kelapa). Then the plucked nuts are collected. Seven of 
the 19 farmers sold their crop as nuts and did no processing 
whatsoever. The others, however, de-husk and open the nuts 
to make copra. The copra is then cured by drying either 
in the sun or in simple copra dryers with heat produced by 
burning husk, shells and other plant wastes. After curing, 
the copra is packed into gunny bags for marketing. For 
harvesting and copra making, the use of hired labour as 
well as family labour was reported (Table 5-1, Columns 
5 to 18). 
The labour used for plucking and collecting the 
coconuts was, on average, man-days per acre 12.56 
man-days per farm. 53 per cent of this labour was provided 
by the farm family and the rest was hired. 
Only 12 farmers, with an average coconut acreage of 
2.40 acres, processed the harvested nuts and made copra. 
The average labour inputs for these 12 farmers for the 
processing operations were: 
^ Ibid., pp. 23-25 
1 1 3 
M a n - d a y s o f l a b o u r 
P e r a c r e P e r f a r m 
1. R e m o v i n g h u s k 3 . 8 7 9 . 2 8 
2 . S l i e l l i n g a n d c u r i n g 3 . 2 3 7 . 7 3 
T o t a l 7 . 1 0 1 7 . 0 1 
F o r t h e s e t w o o p e r a t i o n s t a k e n t o g e t h e r , 5 5 p e r c e n t o f t h e 
l a b o u r w a s t h a t o f t h e f a r m f a m i l y , a n d 45 p e r c e n t w a s 
h i r e d . T h e w a g e s p a i d t o the h i r e d l a b o u r a v e r a g e d $ ^ 7 . 3 9 
p e r f a r m a n d $ 1 9 . 7 8 p e r a c r e . ^ 
M a r k e t i n g . N o t m u c h l a b o u r i s u s e d i n t h e 
t r a n s p o r t a t i o n a n d m a r k e t i n g o f c o c o n u t p r o d u c e . T h i s is 
m a i n l y b e c a u s e t h e c o c o n u t b u y e r s o f t e n c o m e a r o u n d a n d b u y 
t h e p r o d u c e a t t h e p l a n t a t i o n o r at t h e f a r m h o u s e i t s e l f . 
O f t h e 19 f a r m e r s p r o d u c i n g c o c o n u t s , o n l y t w o ( f a r m e r s 1 
a n d 3 3 ) t r a n s p o r t e d t h e b a g g e d c o p r a to t h e n e a r e s t b u y i n g 
c e n t r e s , w h i c h w e r e g e n e r a l m e r c h a n d i s e s h o p s i n t h e 
l o c a l i t y . B e c a u s e o f d i f f e r e n c e s i n t h e m a r k e t i n g m e t h o d s , 
q u a l i t y o f c o p r a , q u a n t i t y o f c o c o n u t p r o d u c e o f f e r e d f o r 
s a l e a n d o t h e r f a c t o r s , t h e p r i c e r e c e i v e d b y i n d i v i d u a l 
f a r m e r s v a r i e d c o n s i d e r a b l y . W i t h a s m a l l n u m b e r o f 19 
c a s e s , it i s t h e r e f o r e n o t p o s s i b l e to d r a w a n y s t a t i s t i c a l l y 
b a s e d c o n c l u s i o n s r e g a r d i n g t h e r e l a t i o n s h i p b e t w e e n t h e 
q u n a t i t y o f l a b o u r u s e d i n m a r k e t i n g a n d the i n c o m e a c h i e v e d 
f r o m c o c o n u t p r o d u c t i o n . 
^ W h e n u s i n g t h e s e f i g u r e s , it m u s t b e r e m e m b e r e d t h a t t h e 
a v e r a g e s a r e b a s e d o n l y o n a v e r y s m a l l n u m b e r of 
o b s e r v a t i o n s f r o m 12 c o p r a - m a k i n g f a r m s . 
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Coconut; Labour Input and Income Relationships 
The total labour input in coconut operations and the 
gross income from coconuts on these I9 farms are closely-
correlated (r=0.52, significant at the five per cent level); 
but on a per acres basis, the two variables are more closely 
correlated (r=0.59, significant at the one per cent level). 
There is thus evidence that coconut income per acre responds 
to the intensity of labour input. However, an important 
question remains to be answered: in which operation does 
the intensity of the labour input most influence income 
from coconuts? Is it in harvesting, or in processing, or 
in care and maintenance? 
The work of harvesting is of course indispensible 
for deriving income from coconuts, but in my judgement, 
the amount of labour input for harvesting is determined 
by the number of nuts available for harvest, and not the 
reverse. Hence, labour input in harvesting, even though it 
is positively associated with output or the income, is not 
an important explanatory variable for our purpose. 
As regards labour input in processing, it would seem 
reasonable to hypothesise that better processing would 
require more labour, which would lead to better quality 
produce and higher incomes. However, the data is insufficient 
to test this hypothesis, partly because the niombers in the 
sample that did such processing were so small (l2), and 
partly because even within this small number, the degree of 
processing undertaken and the methods of processing and 
marketing used, varied widely. 
1 15 
But the labour input per acre in care and maintenance 
of coconut stands can be examined for its affect on coconut 
income per acre. One can hypothesise that a better 
maintained coconut stand, other things being equal, should 
yield more output and income. Correlation analysis supports 
this hypothesis, for the labour input per acre in care and 
maintenance is highly correlated with coconut income per 
acre {r-0.66, significant at the one per cent level). It 
therefore seems clear that the application of labour in care 
and maintenance operations is an important determinant of 
the income from coconut stands. 
LABOUR IN 'OTHER' ENTERPRISES 
Besides the input of labour in paddy and coconuts, 
there are other farm enterprises in which the use of labour 
produces income. As was shown earlier, in some cases the 
income derived from these supplementary or 'other' 
enterprises is quite substantial. The labour input recorded 
in respect of these enterprises are shown in Table 5-8, and 
the discussion on them is presented as follows. 
Members of some of the sample farm families worked 
as casual labourers on farms other than their own, and 
received wages. The most common types of work undertaken 
in this way were: weeding and harvesting in coconut 
plantations, and transplanting, harvesting and transporting 
paddy. However, the amounts earned varied not only with 
the number of hours worked, but even more with other factors, 
such as the nature of the work. For example, farmers number 
2, 3, 11 and 21 earned about $300 each by working at licensed 
paddy purchasing centres of the Padi and Rice Marketing 
Board. 
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Table 5 . 8 
Labour Input in Other Farm Knterprises 
Second Season 1969 





















































































































































Abbreviations: F Family Labour, H Hired Labour, Ilrs Man-hours. 
(a) Family labour used in operating power tiller on own farm land is not 
included here, such labour appears in Table 5 . 5 , col. 2, 
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Most farm families devoted time to fishing in the 
irrigation channel and paddy fields. Most of the fish so 
caught was consumed directly by the family and not sold. 
Farmers number 3 and k^ operated small tea and 
vegetable shops near paddy purchasing centres for about 
a month at harvest time. With little labour, but utilizing 
their goodwill and enterprise, both of these farmers made 
some profits from their temporary shops. 
Farmers number k, 6 and 28 owned power tillers. 
Farmer 28 had only one-fourth share in this tiller. He 
worked as operator with his machine both on his own land 
and when contracting for other farmers. The other two 
power tiller owners hired their machines for the contract 
work. 
The wife of farmer 2h, with some help from other 
family members, reported having spent 2,l6o man-hours^ 
weaving palm leaf mats (tikar) for the market during the 
second season I969. Though the gross receipts from the sale 
of these mats amounted to only $6o for the period, the lady 
explained, 'I cannot do other paid labour, hence, some money 
is better than none at all'. 
It will be noted that some very small labour-using 
enterprises, such as poultry or the odd fruit or coconut 
trees around the farm house, do not appear in the detail 
^ This figure is almost certainly an over-estimate by a 
considerable margin, but there is no doubt that the input 
in man-hours was very large and the returns per man-hour 
quite small. The aberrations shown for income category 
IV in Table 5.9 are also due to this item. 
Table 5-9 
Total Labour Input & Farm Income 


































prises ^ ^^ 
(9) 
Total(^) 
(10) i: 00 
I 5 208.38 1 1 . 90 28.90 249.18 12.47 20.32 16. 56 i4. 23 





















V 8 102.25 15.94 9.88 128.07 6. 13 9.48 5.75 6.68 
All 42 152.51 13.42 16.99 182.92 9.63 1 1 .59 7.42 10.12 
(a) Includes all enterprises other than paddy, coconut and poultry. 
( b) Based on total gross farm income and labour in column (6). 
(c) See footnote on page 117 for the aberration. 
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of Table 5.8. This is because so little time was spent 
on these that it was not practicable to identify and separate 
the labour input involved. 
In Table 5.9 the input of labour in paddy, coconut, 
'other' ( or supplementary) enterprises, and the total labour 
input for the farm, are summarised for each of the income 
categories . 
SUMMARY AND CONCLUSION 
This chapter has described the use of labour in 
paddy, coconuts and other farm enterprises and has analysed 
the labour input with the objective of throwing light on 
the variation in incomes of the sample farms. For the h2 
farms, the average total input of labour per farm was 183 
man-days, 84 per cent was devoted to paddy, seven per cent 
to coconuts and nine per cent to 'other' farm enterprises. 
On the sample farms, the average input per acre of 
paddy was 38 man-days, and the rate of labour input per acre 
showed a slight tendency to increase as the paddy acreage 
farmed decreased. Analysis of labour input per acre in 
various operations and the paddy yield achieved per acre 
did not reveal statistically significant correlation 
coefficients. However, labour is an indispensable input 
in production activities, and low correlation coefficients 
cannot be construed to imply that labour inputs were of no 
importance to paddy yield. Most of the labour inputs in 
various operations were interrelated with capital inputs, 
with cultivation practices, etc., and only in two operations 
(viz. repair of bunds, etc., and manual weeding) did the 
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l a b o u r i n p u t s a p p e a r to be c o m p a r a t i v e l y m o r e i n d e p e n d e n t 
a n d t h u s t h e y d i r e c t l y e x p l a i n t h e v a r i a t i o n s i n p a d d y 
y i e l d . 
M o s t f a r m e r s h i r e d l a b o u r f o r t r a n s p l a n t i n g a n d p a d d y 
h a r v e s t i n g o p e r a t i o n s . M o s t f a r m s u p to f o u r a c r e s of p a d d y 
c o u l d h a v e c o m p l e t e d t h e s e o p e r a t i o n s w i t h f a m i l y l a b o u r 
a l o n e , y e t s e v e r a l o f t h e m a l s o u s e d c o s t l y h i r e d l a b o u r . 
F a r m s w i t h s m a l l a c r e a g e o f p a d d y t e n d e d t o h a v e l o w e r p a d d y 
y i e l d s p e r a c r e ; h e n c e , the u s e o f e x p e n s i v e h i r e d l a b o u r 
b y t h e m a f f e c t e d t h e i r i n c o m e s c o m p a r a t i v e l y m o r e a d v e r s e l y . 
L a b o u r i n p u t i n c o c o n u t p r o d u c t i o n w a s s t u d i e d o n 
t h e 19 s a m p l e f a r m s t h a t h a d c o c o n u t l a n d s i n b e a r i n g . T h e 
c o c o n u t c r o p u s e d l e s s l a b o u r i n p u t p e r a c r e t h a n p a d d y , 
t h e a v e r a g e i n p u t b e i n g o n l y 12 m a n - d a y s p e r a c r e o f c o c o n u t s 
as c o m p a r e d w i t h 38 m a n - d a y s p e r a c r e o f p a d d y . O n t h i s 
b a s i s o b v i o u s l y , c o c o n u t s d o n o t e m p l o y m u c h o f t h e f a r m 
l a b o u r ; b u t the p r o d u c t i v i t y o f l a b o u r i n c o c o n u t s is 
h i g h . T h e r a t i o o f g r o s s i n c o m e ( i n $ s ) to l a b o u r i n p u t 
( i n m a n - d a y s ) f o r c o c o n u t s w a s 1 1 . 6 as c o m p a r e d to 9 . 6 f o r 
p a d d y . ^ C o c o n u t p r o d u c t i o n h a s t w o a d v a n t a g e s i n the n a t u r e 
of i t s l a b o u r r e q u i r e m e n t s ; o n e , c o m p a r e d to p a d d y , t h e r e 
is l e s s r i g i d i t y i n t h e t i m e s c h e d u l e f o r c o m p l e t i n g v a r i o u s 
o p e r a t i o n s , a n d t ^ , c o c o n u t s c a n u t i l i z e t h e a v a i l a b l e 
f a r m l a b o u r d u r i n g p e r i o d s w h e n t h e r e is l i t t l e o r no w o r k 
f o r it i n p a d d y . D e s p i t e t h i s , o n the I9 f a r m s , 37 p e r 
^ T h i s , o f c o u r s e , d o e s n o t i n c l u d e l a b o u r i n p u t s f o r 
e s t a b l i s h m e n t o f t h e c o c o n u t s t a n d b e f o r e it c o m e s i n t o 
b e a r i n g , w h i c h h a v e b e e n t r e a t e d as c a p i t a l i n v e s t m e n t . 
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cent of the total labour input in coconuts was hired. 
However, care and maintenance of coconut plantation were 
done on all 19 farms by family labour only; compared to 
labour input in other coconut operations, this labour input 
in care and maintenance clearly emerged as a major independent 
determinant of coconut gross income per acre. 
The input of labour in 'other' enterprises was not 
large. But on a niomber of farms the resulting income was 
quite substantial. It appears that for most of these 
supplementary enterprises labour was not the critically 
scarce factor, but rather capital (e.g. for power tillers), 
entrepreneurship or the drive to earn (as in the case of 
farmers who opened temporary shops, and worked as helpers 
on paddy buying centres). Possibly the high income category 
farmers had more of these factors to employ with labour and 
this may be the explanation of how they attained greater 
labour productivity, as shown by higher average gross income 
per unit of labour input (Table 5 - 9 ) , from these 'other' 
ent erpris es. 
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CHAPTER VI 
F A R M C A P I T A L 
It has been widely held that the amount of capital a 
farmer has to work with is an important determinant of his 
income level. In view of this a close look at the capital 
structure of the farms studied is imperative, and the 
presentation of the data collected concerning this factor 
is justified in considerable detail. Capital structure of 
farms is of interest from several points of view. First, 
there is a division between fixed capital and circulating 
capital. Details of fixed capital will be given and reasons 
for its relatively small direct effect on output and income 
will be discussed. Second, the use of liquid resources in 
cash and kind, i.e. total circulating capital, and its 
distribution between various inputs of goods and services 
will be presented. Third, there is the intensity of 
circulating capital use and the output per unit of land. 
This will be examined in detail for paddy. Here one might 
expect to find a correlation between intensity of capital 
use and output per unit of land, and this will be examined. 
It will also be shown how the response of paddy output to 
the intensity of using circulating capital inputs such as 
fertilizers is also affected by the cultivation practices 
and the field conditions. Finally, all those miscellaneous 
inputs used on the farm, other than labour and land, for 
which expenditure of capital resources are required — such 
as fertilizer, seed, pesticides etc. — will be described 
in detail and their effect on income discussed. The 
grouping of these inputs here is mainly a matter of 
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convenience, for what is being discussed is not so much 
the capital aspect, but rather the direct effects of the 
individual inputs on production and income. It will be 
suggested that for many of these inputs, limitation of 
capital is not a critical constraint to farmers strongly 
motivated to use them. 
For the purpose of this chapter, a definition of 
farm capital given by Malone (1962) is used. By this 
definition, farm capital includes all those material things, 
other than land and labour, which are used by the farmer 
in the productive activities of the farm. Farm capital 
thus includes farm machines, implements and tools; livestock; 
farm buildings; farm supplies such as seeds, feed, fertilizers, 
pesticides, weedicides, fuel, oil, the money cost of repair 
and maintenance on machines, and the like. In some ways, 
the land resources can be considered as a form of capital, 
but for the purposes of analysis here, land has been excluded 
from the list of capital items. 
Depending upon the length of period that various 
capital inputs last in their original form in the production 
processes, they may be classified into two groups, namely, 
(1) circulating capital and (2) fixed capital. Circulating 
capital includes cash and kind expenses on current inputs 
such as seeds, feed, fertilizers, etc. These inputs are 
transformed into intermediate or final farm products by 
production processes within a relatively short period of a 
season or a year, and therefore they require frequent 
renewal. On the other hand, fixed capital inputs are utilised 
or 'consumed' by the production processes relatively slowly 
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and thus they last for several seasons or years. Examples 
of fixed capital are farm buildings, livestock, implements, 
machines, and the like. Because of the difference in the 
nature as well as in the production function of fixed and 
circulating capital inputs, they are considered separately 
in the analysis. 
FIXED CAPITAL 
For the farms under this study, the following fixed 
capital inputs were observed: (a) Farm buildings - paddy 
stores, copra dryers and sheds for housing livestock and 
farm equipment. Farmer's dwellings have not been considered 
as farm buildings for the reasons stated in Chapter III, p.44 
(b) Farm equipment - Tools, implements, a bicycle and other 
machines. More than two dozen different items of this nature 
were recorded, most of them are named in Appendix-3 
(Schedule C). (c) Livestock - cattle, poultry and ducks. 
Current values of all these fixed capital items were 
determined in consultation with the farmer and local 
extension worker, and these are listed for every farm in 
Table 6.1. Relationship of fixed capital inputs to farm 
income is analysed below-
Farm Buildings 
18 farms had sheds for livestock, ranging in value 
from $4.75 to $97.50 depending, like other buildings, upon 
the material of construction, the size and the standard of 
maintenance. Almost all sheds were made mainly of thin 
wooden planks, bamboo and wire net, and were intended to 
primarily provide for night shelter for poultry and cattle. 
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Table 6.1 
FIXEO CAPITAL/"' t 
Second Season 1969 




bulldlng('l) no. - Shed dryer s tore and tools tiller Bicycle Poultry livestock to 9) t 
( 0 (2) (3) C") (5) (6) (7) (8) (9) (10) (11) 
1 28.50 - 59.00 1 11).95 _ 76.25 1)5.00 _ 323.70 1500 
2 - - - 1)6. 17 - 16.75 35.00 - 97.92 2000 
3 97.50 - 296.25 55. 10 - 11.75 25.00 - 1)85.60 3000 
It - - 197.50 131.67 1387-50 6.75 30.00 - 1753.112 3000 
5 - - 1.8.53 66.69 - 1.1.75 36.00 - 192.97 1000 
6 9.50 - 11)85.00 5I). 15 2921.25 36.75 22.00 - 1)528.65 5000 
7 9.50 - - 87.1)0 - 16.75 60.00 - 173.65 1000 
8 - - I18.66 112.10 - 71.75 5i).oo - 286.51 1200 
9 9.68 - 98.75 83.60 - 16.75 35.00 - 21)3-78 1000 
10 - - 19.50 56.15 - 11.75 55.00 - 11)2.1)0 1200 
1 1 - - - 83.31 - 16.75 50.00 - 150.06 1500 
12 68.50 - - 60.99 - 16.75 1)9.20 - 195.1.1) 2000 
13 - - 78.66 51-58 - 76.75 1)1). 00 - 250.99 3000 
I'l - - 58.50 79. Il) - 31.75 1)9. 80 - 219.19 1000 
15 '<7.50 - - 70.78 - 16.75 27.00 - 162.03 1500 
16 - - 19.66 96.71 - 26.75 55-00 - 198.12 1 500 
17 I'l.25 - 148.75 58.33 - 16.75 78.00 - 2 16.08 1200 
18 - - 39.3a 83.22 - 36.75 25.20 - 18)). 55 2000 
19 - - 19-66 172.90 - 26.75 27.00 - 2l)6. 31 2000 
20 117.50 19.00 - 68.1)0 - 96.75 6.00 - 237.65 750 
21 - - - 56. 15 - 16.75 9.00 - 81 .90 1900 
22 78.00 117.00 68.25 122.36 - 1)6.75 61 .00 775-00*'') 1268.36 800 
23 ll(.62 - 1147.50 79-90 - 35.25 21 .00 - 298.27 3000 
2't - - - 113-81 - 86.75 21).20 - 221). 76 1)00 
25 14.25 - 29.25 514.15 - 63.1)1 30.00 - 191.06 2000 
26 I..75 - 29.25 30.59 - 11.75 23.00 - 99. 3I) 1000 
27 - - 78.00 117.61 
31.6.711*°' 
11-75 72.50 - 279-86 700 
28 - - - 110.68 11.75 13.00 - 1)82. 17 700 
29 _ - - 107.16 - 16.75 5.00 - 123.91 1700 
30 9.50 97.50 1)8.66 76.76 - 86.75 12.60 - 331-77 2000 
3' - 97.50 98.38 98.61 - 19.25 16.80 - 330-5I) 1)000 
32 4.75 _ 98.38 96.1.3 - 1').25 1)8.00 - 261.81 2000 
33 9-50 _ - 58.05 - 11-75 12.00 - 91.30 200 
Jit _ - 75-21) - 56-75 13.00 - 11)1) .99 61)5 
35 - '12.75 29-50 82.36 - 16.75 1)1.. 60 - 215.96 1700 
36 _ _ 68.25 203.11 - 63.1) 1 18.00 - 352.77 700 
37 <4.75 11).25 72.77 - 11)6.75 1).00 - 238.52 2500 
38 _ 86.55 - 16.75 6. 00 - 109.30 920 
39 _ _ 56.55 - 26.75 2.1)0 - 85.70 1)00 
ho _ 3!). 86 - 36.75 12.30 - 83.91 1000 
I47.50 22 1.25 57-76 - 16.75 5I) . 00 - 1)95. 61) 600 
112 - - - 83.50 - 56.75 12.00 - 152.25 1)50 
(a) Figures of each item In the table were calculated by taking the mean of the estimated 
value at tbe beginning and at the end of the second season 1969-
(b) Beef cattle. 
(c) This farmer owned a one-fourth share in a power tiller. t3''6.7't ^o the value of the 
farmer's share. 
(d) Residential buildings were not considered as farm buildings in this study. 
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Livestock on farms having no sheds, found shelter under the 
stilted dwellings of the farmers. Variations in the value 
of livestock shed does not correlate significantly with 
either the value of livestock carried or the gross income 
from livestock on the individual farms. 
Of 19 farms with coconut stands in bearing, only six 
had copra dryers. These are simple structures made of 
wooden planks, attap (palm thatch) roofing and a rack on 
which copra is spread for drying. The value of these 
structures ranged from $19 to $221. Farmers who did not 
have copra dryers, sold their produce either as nuts or as 
copra dried in the sun. Some farmers who owned copra 
dryers also sold their produce sometimes as nuts. The value 
of copra dryers did not correlate in a significant manner 
with the acreage under coconuts nor with the output from 
coconut land. 
Paddy stores existed on 26 of the farms, or on about 
two thirds of the sample. Their value ranged from $l4 to 
as high as $1485- They were mostly made of wooden planks 
with a corrugated iron roof, and like the residential 
buildings, they were also built on stilts, raised two to 
four feet above ground level. They are located separately 
but near the farmers' residence. Except for one or two 
very minor exceptions (in which some slight use was made), 
the paddy stores appeared unused during the period of study, 
whether for storage of paddy or for other things. Many 
farmers were observed to store their paddy under or inside 
their houses, even if they had paddy stores. Two factors 
seemed to be responsible for the non-use of paddy stores-
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F i r s t , b e f o r e I 9 6 O - 6 1 w h e n o n l y o n e p a d d y c r o p w a s r a i s e d 
i n a y e a r , f a r m e r s h a d t o s t o r e a r e l a t i v e l y g r e a t e r a m o u n t 
o f p a d d y , s u f f i c i e n t f o r 1 2 - m o n t h h o u s e h o l d a n d o t h e r n e e d s . 
A f t e r d o u b l e c r o p p i n g s t a r t e d , l e s s p a d d y h a d t o b e s t o r e d 
f o r t h e s e p u r p o s e s , a n d f o r a s h o r t e r p e r i o d , so t h a t 
f a r m e r s f o u n d i t c o n v e n i e n t to k e e p it i n t h e i r h o u s e s . 
S e c o n d , f a r m e r s s a i d t h a t s i n c e I 9 6 7 , w h e n t h e P a d i a n d 
R i c e M a r k e t i n g B o a r d w a s g i v e n t h e s o l e r i g h t b y g o v e r n m e n t 
t o p u r c h a s e p a d d y i n T a n j o n g K a r a n g , t h e s e a s o n a l 
f l u c t u a t i o n s i n p r i c e s o f p a d d y h a d b e c o m e s m a l l , s o t h a t 
t h e r e w a s n o w o r t h w h i l e a d v a n t a g e i n s t o r i n g p a d d y w i t h the 
v i e w t o g e t t i n g h i g h e r p r i c e s . A c c o r d i n g l y , it i s n o t 
s u r p r i s i n g t h a t t h e v a l u e o f p a d d y s t o r e w a s a s s o c i a t e d 
s i g n i f i c a n t l y w i t h n e i t h e r t h e p a d d y a c r e a g e n o r t h e 
q u a n t i t y o f p a d d y p r o d u c e d o n i n d i v i d u a l f a r m s . 
I t i s e v i d e n t f r o m t h e a b o v e t h a t t h e f a r m b u i l d i n g s : 
l i v e s t o c k s h e d s , c o p r a d r y e r s a n d p a d d y s t o r e s , h a v e l i t t l e 
d i r e c t e f f e c t o n t h e l e v e l o f p r o d u c t i o n o f t h e e n t e r p r i s e 
i n w h i c h t h e y a r e c o n c e r n e d , n o r o n t h e t o t a l f a r m i n c o m e -
O n t h e c o n t r a r y , it s e e m s m o r e p l a u s i b l e t h a t t h e l e v e l o f 
f i x e d c a p i t a l i n f a r m b u i l d i n g s is d e t e r m i n e d b y t h e l e v e l 
o f f a r m i n c o m e . T a b l e 6 . 2 s h o w s t h a t , o n a v e r a g e , t h e l e v e l 
o f c a p i t a l t i e d u p i n l i v e s t o c k s h e d s a n d p a d d y s t o r e s 
b r o a d l y f o l l o w s t h e i n c o m e c a t e g o r i e s ; b u t t h i s d o e s n o t 
a p p l y t o c o p r a d r y e r s . W i t h M a l a y s , as w i t h m a n y o t h e r 
r u r a l p e o p l e s , b e t t e r a n d b i g g e r f a r m b u i l d i n g s a r e r e g a r d e d 
a s a s y m b o l o f h i g h e r s o c i o - e c o n o m i c s t a t u s o f t h e f a r m e r ; 
it i s t h e r e f o r e e a s y t o u n d e r s t a n d t h a t w i t h h i g h i n c o m e a 
f a r m e r i s l i k e l y t o i n v e s t m o r e i n t h e b u i l d i n g s . F a r m e r 6 
T a b l e 6 . 2 
FIXED CAPITAL AND FARM INCOME 
(Average per farm,$) 
^ > $ ; ; a m i l y l a b o u r 
^ \ ^ i n c o m e : c a t e g o r y I I I I I I I V V A l l 
- r ^ $ I t e m 2 3 4 1 . 2 5 1 7 0 1 . 9 1 1 1 7 6 . 2 7 7 3 0 . 8 7 3 7 1 . 7 4 1 1 2 2 . 0 6 
1 . F a r m b u i l d i n g s : 
a . L i v e s t o c k s h e d 2 5 . 2 0 1 3 . 8 8 1 8 . 7 3 4 . 7 8 6 . 5 3 1 2 . 3 8 
b . C o p r a d r y e r 1 3 , 6 0 1 6 . 2 5 3 3 - 0 0 1 4 . 1 7 
c . P a d d y s t o r e 1 2 0 . 2 6 2 3 5 . 9 9 3 3 . 2 9 4 4 . 1 2 2 6 . 3 0 7 9 . 1 9 
d . T o t a l , ( a + b + c ) 4 6 2 4 9 . 8 7 6 5 . 6 1 6 5 . 1 5 6 5 . 8 5 1 0 5 . 7 4 
2 . F a r m e q u i p m e n t : 
a . T o o l s a n d i m p l e m e n t s 8 2 . 9 2 7 6 . 8 1 8 5 . 9 6 8 4 . 9 2 8 4 . 8 6 8 3 . 5 3 
b . P o w e r t i l l e r 2 7 7 . 7 0 4 1 7 . 3 2 — 2 8 . 9 0 — 1 1 0 . 8 4 
c . B i c y c l e 3 0 . 6 5 2 6 . 7 5 3 9 . 2 5 3 5 . 5 1 4 7 . 5 8 3 6 . 6 6 
d . T o t a l , ( a + b + c ) 3 9 1 . 0 7 5 2 0 . 8 9 1 2 5 . 2 1 1 4 9 . 3 2 1 3 2 . 2 6 2 3 1 . 0 4 
3 . L i v e s t o c k : 
a . P o u l t r y 3 4 . 2 0 4 6 . 4 6 3 8 . 2 0 2 3 . 8 4 1 8 . 6 6 3 1 . 2 8 
b . O t h e r l i v e s t o c k 7 7 . 5 0 _ 1 8 . 4 5 
c . T o t a l , ( a + b ) 3 4 . 2 0 4 6 . 4 6 1 1 5 . 7 0 2 3 . 8 4 1 8 . 6 6 4 9 . 7 3 
4 . T o t a l f i x e d c a p i t a l , ( 1 d + 2 d + 3 c ) 5 7 0 . 7 2 8 1 7 . 2 1 3 0 6 . 5 3 2 3 8 . 3 2 2 1 6 . 7 6 3 8 6 . 5 0 
( a ) 
5 . R e s i d e n t i a l b u i l d i n g s ^ 2 1 0 0 . 0 0 1 8 Z 1 2 . 8 6 1 5 6 5 . 0 0 1 5 2 8 . 7 5 1 0 3 3 . 7 5 1 5 6 3 . 4 5 
00 
(a) Residential buildings were not considered farm buildings in this study. 
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had the most expensive paddy store, valued about $1500, 
which was in fact superior in size, quality of construction 
and value to the houses of some of the other farmers, and 
it seemed to me that it was maintained by the owner more 
as a symbol of socio-economic status rather than as a 
facility to increase farm income. This tendency to use 
income to provide better buildings was observed to be 
particularly pronounced in the case of residential buildings; 
however this tendency is prevalent in most societies and the 
farmers studied here are in no sense unique in this regard. 
Farm Equipment 
Tools, implements, bicycles and machines required for 
farm production, are grouped together here as farm equipment. 
Except for power tillers, farm equipment is simple and 
mostly manually operated. A farmer will usually own most 
of the basic tools and implements required for his farm, but 
he may not have all. Where he lacks one, this will not 
normally cause him any serious difficulty because the 
equipment lacking can be borrowed from relatives, friends 
or neighbours; or he may hire it. Notwithstanding this 
convenience, every farmer makes sure that he owns the most 
essential pieces of equipment, and these are usually not 
very expensive. Most farms will have spades, ta.jak, sickles, 
kuku kambing and the like, sufficient to equip each working 
member of the family. Hired labourers normally bring their 
own tools to work with- Accordingly, the supply of 
such equipment on a farm tends to be determined more by the 
size of the family labour force than by the size or 
productivity of the farm. It is for this reason that the 
average investment in farm equipment does not significantly 
correlate with the incomes on the sample farms. 
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Power tillers were owned by three farmers in the 
sam pie, number k, 6 and 28; each had one power tiller. They 
used the machine on their own paddy fields, and did contract 
tilling for other farmers as well. Receipts from contract 
work were substantial and they considerably augmented the 
farm income of each of these three farmers. The power 
tiller was exceptional in this respect, in that it was the 
only item of farm equipment that noticeably affected income. 
Apart from this item, the amount of fixed capital in farm 
equipment was more or less the same on all farms. The lack 
of variation between income categories for the value of 
tools and equipment, shown in Table 6.2, is therefore not 
surprising . 
Livestock 
All farmers kept some livestock. The most common 
livestock was poultry (including ducks) and the capital tied 
up in this form remained more or less constant over the two 
seasons of I969. Poultry was invariably of the kampong 
(village) type and did not include any birds of modern 
breeds. For some farmers poultry keeping was a significant 
supplementary source of income, while for others it was not 
so. Some of the latter did not appear to give their poultry 
the attention that the income potential of this enterprise 
would appear to warrant. Table 6.2 shows how the value of 
poultry varied on farms of various income categories. But 
more significant is the difference in the production for the 
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2 .82 88 .30 
The data shows that the high income category farmers got 
distinctly larger production from their poultry. The level 
of investment in poultry was relatively not so less on the 
low income category farms as was their production. Detailed 
discussions with farmers 2,3? 9 snd 12, who were earning 
large incomes from poultry, gave some indication of why some 
farmers made more than others from poultry: first, through 
careful observation, the former select and keep only the 
birds laying more eggs. Secondly, instead of selling eggs, 
they hatch and market birds as eight to twelve weeks old 
poultry for table purposes. These practices are believed 
by them to be very helpful for efficient poultry production. 
Only farm 22 raised four heads of cattle for beef 
on its 1.75 acres of coconut land. During the period of 
investigation, these cattle appreciated in value by 
approximately $50. 
To sum up the foregoing examination of fixed capital, 
the main points to emerge were as follows:-
One. There was no clear evidence that variation in 
investment in farm buildings significantly and directly 
determines the level of farm income. 
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Two. Except for the power tiller, the variation in 
investment in farm tools, implements, etc. does not correlate 
in a significant manner with income variations, despite the 
fact that tools and implements are necessary requisites for 
farm production. 
Three. The capital invested in poultry is not a 
sufficient explanation of income from the enterprise. The 
adoption of appropriate poultry-keeping and marketing 
techniques appear to be a more important factor. 
To sum up, it can therefore be said that the fixed 
capital (except for the capital fixed in the form of power 
tiller) is not a powerful explanatory factor of family 
labour income on the sample farms. 
CIRCULATING CAPITAL 
The relationship between circulating capital and farm 
income is analysed here in three parts. The first studies 
the composition of circulating capital. The second examines 
the relationship between the totals of circulating capital 
and farm income. The third examines the individual inputs 
financed from circulating capital and the manner in which 
each input influenced output and income. 
I - COMPOSITION OF CIRCULATING CAPITAL 
Circulating capital has been defined to include all 
current production expenses paid by the farmer in cash or 
in kind. However, this definition is too wide for some of 
the purposes of this chapter, for, it would include not 
only the expenses incurred on items such as seeds, fertilizer, 
insecticide, use of power tiller, wages for hired labour. 
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land tax and rent, but also depreciation of fixed capital, 
feeding and maintenance of (unpaid) family labour, and so 
on. At this point however, we are concerned only with items 
that make a call on the liquid resources, in cash, credit 
and kind, available for the farming operations. For this 
reason, circulating capital will be considered to comprise 
only current cash and kind expenses on the following: 
livestock feed, seeds, fertilizer, insecticide, weedicide, 
contract charges for power tiller, wages paid to hired 
labour, operation of owned power tiller, land tax and rent. 
Land tax and rent have been included because the amount 
paid on these two items may have some bearing on the amounts 
available for the remaining items. Land tax is paid annually 
to the government, but here only half of the total annual 
tax is taken into account as the analysis is concerned with 
only a 6-month season. The position regarding rent paid to 
landowners is straight forward since it is paid every season 
for the rented-in land. Only the actual amounts paid on 
the items named above have been taken into consideration. 
Farmers reported that none of the inputs here included under 
the heading of circulating capital were purchased on credit; 
had there been the case of any farm credit, the interest 
paid would have logically become an item under the 
circulating capital. Farm produced seed, feed and wages 
paid in kind were valued at farm-gate price as described in 
Chapter III. 
Table 6,3 shows the average composition of circulating 
capital for all the farms in the sample. The first eight 
items and their total 'A' represent the general picture of 
the paddy farms in respect of circulating capital inputs. 
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Table 6.3 
COMPOSITION OF CIRCULATING CAPITAL 
(Average per farm in the sample) 
Amount Per cent of 
Item $ total 'A' 
1. Land tax and rent 
(Land tax $20.25 plus rent $24.4o) 44.65 9-5 
2. Wages paid to hired labour, not 
including the hired operator of a 
power tiller. (Harvesting and 
transporting of paddy $20? plus 
transplanting of paddy $30 plus 
harvesting of coconuts $l4). 250-79 53-3 
3. Feed 36-59 7-8 
4. Fertilizer 20-20 4.3 
5. Seeds 11-81 2-5 
6. Insecticide 1-75 0.4 
7. Weedicide 1.82 0-4 
8. Contract charges for power tiller IO3.IO 21-9 
TOTAL 'A' (Rows 1 to 8) 470.71 100.0 
9. Others (cost of repair, spare parts, 
fuel, oil and wages for hired 
operator of own power tiller employed 
on contract job). 21.19 
TOTAL 'B' (Rows 1 to 9) 491.90 
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Only three of the 42 farms owned power tiller and performed 
contract work for other farmers. For this reason, the 
current expenses of the power tillers, incurred by the three 
farmers who owned them, are shown separately. Similarly, 
the total 'B', though it is the average for the whole sample, 
is not representative of the situation on the h2 farms. 
The first eight items and total 'A' in Table 6.3 are more 
representativ e. 
Wages paid to hired labour and contract charges paid 
for the hire of power tillers were comparatively large 
items and together comprise nearly 75 per cent of the total 
circulating capital employed (Table 6.3). Contract charges 
for power tiller and the wages for labour hired for 
transplanting paddy were always paid in cash. Harvesting 
operations and transporting of paddy (wages averaging $207 
per farm) were the most expensive services, but as farmers 
pay them mostly in kind, or in cash, from the sale of the 
harvested produce, they do not impose a serious burden on 
liquid resources. The wages for hired labour for the coconut 
enterprise are also paid in the similar manner and do not 
pose a serious problem of payment. 
Land tax and rent were the next largest items. Land 
tax has to be paid cash, but the amounts involved are 
relatively small when averaged, though rent is a large item 
for the few individuals who pay it. In other words, the 
average area of land rented-in was quite small, but the rent 
per acre was high. Rent is paid in cash at the beginning of 
the crop season and it involves a substantial sum for those 
who pay it, hence this might cause, though not essentially 
but possibly, some shortage of cash for other current 
production inputs. 
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Practically all seed and poultry feed used on the 
farms was from the farms' previous paddy crop. These do 
not form a major part of the total circulating capital, as 
can be seen from Table 6 . 3 , 
Of the total demand on circulating capital, fertilizer, 
insecticide and weedicide were responsible for only a very 
small portion. The details will be shown later, but on 
average the quantities of these 'modern' inputs used were 
less than the amounts recommended by the Department of 
Agriculture. Had the recommended amounts of fertilizers, 
and other chemicals been used, the call on circulating 
capital for these items would have been roughly three times 
that shown in Table 6.3 (Rows 4, 6 and 7). This requires 
explanation. 
Lack of Circulating Capital and Credit Facilities 
Lack of capital and credit facilities are often 
thought responsible for sub-optimal use of circulating 
capital inputs. This is of course true in some cases, but 
at times it can be over-emphasised. In the 42 sample farms 
here examined, it is thought that lack of capital and credit 
were not major reasons for the limited use of fertilizers, 
insecticides, and the like. 
The problem of circulating capital and credit was 
discussed with all the farmers in the sample. Of these, 
23 (identified in Table 6.5) said that lack of capital and 
credit facilities were not a problem for them. Most said 
that after the harvest, they put aside enough money to 
purchase all these necessary inputs. Proper budgeting 
between consumption and production was regarded by them 
as the key to the capital or credit problem. A further 
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ten farmers (see Table 6.5) said that lack of capital and 
credit facilities was not a serious problem but a minor 
hindrance only. Only nine of the k2 farmers regarded 
shortage of capital or credit as mainly responsible for 
their limited use of inputs such as fertilizers, insecticides, 
etc. Most of these said that they did not have enough 
money, and that inputs could not be bought on credit.^ 
Other explanations were: for farmer 38, a death in the 
family and resultant unexpected ceremonial expenditure; for 
farmer 23, four school-going children - one at higher 
secondary level and three in English school in Sekinchan; 
but probably the most revealing explanation was given by 
farmer 40. Freely translated, he said 'I use my income 
rather unwisely, and there are many others like me around 
here. We keep on spending money received from the sale of 
our harvest without taking sufficient care that enough money 
is left for things like fertilizers. So, when its' time to 
purchase fertilizers, our purses are no more bulging with 
money. The axe falls on the use of fertilizers, power tiller 
services, etc. That's our trouble.' 
In view of this, as Mosher (1966, p.lAl) puts it, 
•the fact that farmers frequently decline to purchase a 
new input, saying "1 don't have the money" can be misleading. 
Such a statement is a convenient way to end an argument 
even among people who are not poor. The person's real 
^ Undoubtedly this could be true to some extent because 
fertilizers, etc. were available on cash only, and most 
of these farmers belonged to the lowest income categories, 
namely, category IV and V. 
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reason may be quite different'. The general technical 
effectiveness of fertilizers, pesticides, etc. has been 
adequately demonstrated in Tanjong Karang. So, when a 
Tanjong Karang farmer fails to make recommended use of 
fertilizers, etc, it may be because he lacks knowledge about 
them, or because the soil, water and other agronomic 
conditions in his particular field are such that the use of 
additional fertilizers, etc. wold not be profitable, or 
because he does not budget his income suitably between 
consumption and production requirements, or it may be, as 
Penny (1968) puts it, because of the low degree of 'economic 
mindedness' attained by the farmer.^ 
Capital and credit requirements of small farmers is 
a vast subject and requires detailed, probing investigation. 
My enquiries in this respect were necessarily limited, but 
from the observations that 1 did make, I was by no means 
convinced that lack of capital or credit facilities was 
really a serious widespread problem in the sample or in the 
Tanjong Karang area generally, at the time of my survey. 
I therefore infer that lack of capital and credit facilities 
were not the main reasons for the restricted use of power 
tiller services, fertilizers, insecticides, weedicides 
and similar circulating capital inputs. However, this may 
^ Penny defines 'economic mindedness' in terms of attitude 
and behaviour of farmer towards economic activity. To 
put it simply, an investment oriented farmer is more 
economic minded, whereas a consumption oriented farmer is 
less economic minded. For details, see, D. H. Penny, 
'Growth of "Economic Mindedness" Among Small Farmers of 
North Sumatra, Indonesia', in Wharton (1969), PP- 152-61. 
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change in the near future, especially with the wider adoption 
of the new high-yielding rice variety Bahagia, when 
substantially larger applications of fertilizers, insecticides 
and other such inputs may be required. When this happens, 
provision of appropriate credit facilities will be desirable. 
II - RELATIONSHIP BETWEEN TOTAL CIRCULATING 
CAPITAL INPUT AND FARM INCOME 
The value of all nine items listed in Table 6 . 3 , 
which comprise that total input of circulating capital, was 
obtained for every farm in the sample. In Table 6.4 the 
farms have been classified into four groups to examine the 
relationship between circulating capital and farm income. 
The coefficient of correlation (r=0.69) between total 
circulating capital and family labour income is highly 
significant, as is that between gross income and circulating 
capital (r=0.84). The input of circulating capital therefore 
appears to explain a part of the income variations on these 
farms. 
Most of the circulating capital inputs were used in 
paddy production. Also, most (and the largest) items 
of circulating capital inputs, namely, wages to hired 
labour, hire charges for power tiller, seeds, land tax and 
rent, increase with the farm size. Given these facts, the 
relationship indicated in Table 6.4 between aggregate 
circulating capital input and total farm income, is 
understandable. 
In Table 6.4 (column 6) the ratio of gross income 
per $ of total circulating capital input is shown; the 
ratio appears to be inversely correlated with the level of 
T a b l e 6.U 
R E L A T I O N S H I P BETWEEN TOTAL CIRCULATING C A P I T A L AND FARM INCOME 
( A v e r a g e p e r f a r m ) 
L e v e l o f 
t o t a l 
c i r c u l a t i n g 
c a p i t a l 
i n p u t , $ 
c l a s s 
No. o f 
f a r m s 
A v e r a g e 
c i r c u l a t i n g 
c a p i t a l i n p u t 
p e r f a r m i n 
c l a s s , ^ 
F a m i l y -
l a b o u r 
i n c ome, 
$ G r o s s 
i n c ome, 
$ 
A v e r a g e g r o s s 
i n c o m e p e r $ 
o f c i r c u l a t i n g 
c a p i t a l i n p u t 
(5) . (3) 
T o t a l 
0 p e r a t ed 
a r e a o f 
f a r m s i n 
c l a s s , 
a c r e s 
( 1 ) ( 2 ) (3) (M (5) ( 6 ) (7) 
> 7 5 0 6 1006,98 2 1 2 6 . 8 0 3 6 0 8 . 1 5 3 . 5 8 6 . 58 
500-750 10 5 9 3 . 3 1 1 3 9 3 - 1 3 2 1 5 9 . 1 1 3 .64 5 . 48 
250-500 21 365-65 826,36 1 4 0 7 . 3 5 3 . 8 5 4 .80 
<C250 5 2 0 1 . 2 9 6 1 6 . 1 7 989> 55 4 .92 3 . 8 5 
A l l 42 49 1 .90 1 1 2 2 . 0 6 1 8 5 1 . 0 0 3 . 76 5 . 1 0 
-e-
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total circulating capital input. This relationship suggests 
that even at the low levels of use here observed, the 
productivity of the factor tends to decline as its level 
of input rises. 
Circulating capital has so far been considered in 
the aggregated form. In order to assess the role of 
individual inputs financed by the circulating capital^ it is 
necessary that they be studied separately. In part III the 
attention is therefore focussed on individual circulating 
capital inputs vis-a-vis farm output. 
Ill - STUDY OF INPUTS FINANCED BY CIRCULATING CAPITAL 
Land tax and rent are related to the land factor and 
have already been covered separately in Chapter IV. 
Similarly, the wages for hired labour have been covered in 
Chapter V. The practice of owning and contract tilling work 
with power tiller was limited to only three farmers. It is 
therefore proposed to study livestock feed, seeds, use of 
power tiller services, fertilizers, insecticides and weedicide 
inputs only. It should be clearly pointed out at this stage 
that except for livestock feed, all other inputs to be 
studied here were in fact used on these farms solely for 
the purpose of paddy production. In view of this, livestock 
feed will be studied first, and other inputs later. 
LIVESTOCK FEED 
Of the h2 farmers in the sample, h^ used their own 
farm-grown paddy as feed for poultry. The exception was 
farmer 8, who used rice polishings bought from a rice mill. 
Rice polishings are a slightly cheaper form of feed than 
paddy. Kitchen scraps and left overs were also used but 
it was not possible to obtain the quantity or value of such 
feeds . 
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T h e c a t t l e r a i s e d b y f a r m e r 22 l i v e d o n l y b y g r a z i n g 
the g r a s s i n h i s c o c o n u t p l a n t a t i o n a n d w e r e g i v e n n o o t h e r 
f e e d . H e n c e , the d i s c u s s i o n o n f e e d as a c i r c u l a t i n g 
i n p u t i s c o n f i n e d to p a d d y a n d r i c e p o l i s h i n g s fed to 
p o u l t r y . D e t a i l s a r e as f o l l o w s : 
V a l u e o f f e e d , N o . o f f a r m s G r o s s i n c o m e 
c l a s s f r o m p o u l t r y , $ 
> 5 0 3 1 2 5 . 2 2 
25 - 5 0 2 2 8 0 . 3 3 
^ 2 5 15 8 7 . 6 8 
( A l l ) ( 4 2 ) ( 8 8 . 3 0 ) 
T h e r e is s o m e p o s i t i v e c o r r e l a t i o n b e t w e e n the v a l u e o f 
f e e d u s e d a n d t h e g r o s s i n c o m e f r o m p o u l t r y e n t e r p r i s e , 
t h o u g h t h e f i t i s n o t g o o d f o r t h e c a t e g o r y o f f a r m s u s i n g 
t h e l e a s t p o u l t r y f e e d . T h i s m a y b e d u e p a r t l y to d i f f i c u l t y 
i n m e a s u r i n g t h e t o t a l v a l u e o f f e e d , p a r t i c u l a r l y o f 
k i t c h e n s c r a p s , l e f t o v e r s a n d s u c h o t h e r m i s c e l l a n e o u s 
t h i n g s f e d t o t h e p o u l t r y . B u t m o r e i m p o r t a n t a p p e a r to be 
t h e d i f f e r e n c e s i n t e c h n i q u e s o f p o u l t r y p r o d u c t i o n a n d 
m a r k e t i n g b e t w e e n t h e f a r m e r s . T h e i m p o r t a n c e o f t h e s e 
t e c h n i q u e s h a s b e e n o u t l i n e d e a r l i e r i n t h i s c h a p t e r ( p . 1 3 l ) , 
w h i l e d i s c u s s i n g t h e l e v e l o f f i x e d c a p i t a l i n p o u l t r y s t o c k 
a n d i t s i n f l u e n c e o n i n c o m e . T h e s u g g e s t i o n t h a t p r o d u c t i o n 
a n d m a r k e t i n g t e c h n i q u e s m a y b e i m p o r t a n t d e r i v e s f u r t h e r 




Inc ome, No . of Value of Gross income Gross income 
cat egory farms f eed , from poultry per $ of feed, 
$ $ ratio, (4)-^(3) 
(1) (2) (3) ( M (5) 
I 5 40.90 l60.10 3.91 
II 7 49-58 193.67 3.91 
III 10 38.85 83. 78 2.16 
IV 12 34.88 45.66 1 .31 
V 8 22.26 20.83 0.94 
(All) (42) (36.59) (88.30) (2.41) 
These figures show that the incomes from poultry vary 
greatly between five categories, of farms, whilst the 
differences between the value of feed used are comparatively 
much smaller. However, the interesting point is that 
farmers of higher income category made more income out of 
the feed input than those of the lower category. This is 
shown clearly in the ratio of gross income from poultry to 
the value of feed used; this ratio decreases as the income 
category declines, except in the first two categories 
where it remains constant. In the lowest income category, 
the value of feed used exceeds the gross income from poultry 
and there is a net average loss on feed of $1.43 per farm. 
Higher production efficiency of feed use on high income 
category farms could be attributed to a number of factors, 
but from my investigations the better poultry production 
and marketing techniques appeared the most important. 
My conclusion is therefore that the amount of 
circulating capital used in poultry feed, and the production 
and marketing techniques applied, are both important 
determinants of income from this enterprise. 
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CIRCULATING CAPITAL INPUTS IN PADDY 
Since paddy production is the principal enterprise 
of the sample farms, the quantity of paddy produced emerges 
as a major determinant of farm income. Hence, if the 
total input of fertilizers, insecticides, seeds, etc. can 
explain the variations in total paddy produced, then 
indirectly they will explain farm income variable too. But 
if variations between total paddy produced and total use 
of an input are studied, an analytical problem arises. The 
problem is especially created by the influence exerted by 
other factors on total paddy produced. For instance, it 
would be difficult to avoid the influence of acreage on 
the total paddy produced; consequently, the acreage will 
overshadow the impact of individual inputs such as fertilizers 
and insecticides. The acuteness of the problem can however 
be satisfactorily reduced in frequency table analysis if 
the variables of paddy production and the circulating capital 
inputs are studied per acre. In this way the role of 
circulating capital inputs can be brought out more clearly. 
Furthermore, the yield of paddy per acre is in itself a 
crucial determinant of family labour income; the coefficient 
of correlation between the two variables is O.79. In the 
light of this fact, if individual circulating capital inputs 
can explain the paddy yield, they will then, indirectly, 
explain the farm income variable also. It was therefore 
finally decided to study both the uses of the inputs and 
the amoimt of paddy produced on a per acre basis. 
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Details of fertilizer, seed, insecticide and such 
other inputs are given for each farm in Table 6.5. Table 
6.6 gives details of cultivation practices followed by the 
farmers in paddy production. With this, the stage is now 
properly set to start dealing with the inputs individually. 
FERTILIZERS 
The Tanjong Karang paddy area has clay texture soils 
of marine origin with high natural reserves of plant food. 
'For this reason, it is especially suited to paddy 
production under irrigation where two crops may be obtained 
in one year without intervening periods of fallow' (Acton 
1963)' It is said to be the most fertile soil type in 
West Malaysia (Acton I963, and Wong I966), and being a 
relatively newly cultivated area its reserves of plant food 
are still very high. Kanapathy (1961) observes that he 
'examined some of the high yielding soils in Japan and they 
bore striking resemblance to the Tanjong Karang soil'. 
Another factor which helps the natural fertility of Tanjong 
Karang area, as reported by Kawaguchi and Kyuma (1969, 
pp. 81, 97-98), is the high count of nitrogen fixing algae 
and bacteria in the soil there. According to Grist (1962, 
p. 13), the yield of paddy also depends on the quality of 
water used for irrigation. Water may have considerable 
fertilising value because of its mineral nutrients, silt 
and clay contents. Research by Kanapathy (1968, p. 293) 
in West Malaysia has recently shown that normal West 
Malaysian paddy irrigation water contains four times more 
nitrogen (a major plant nutrient) than river waters of 
Japan. This is given as a reason for less response by paddy 
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T a b l e 6 . 5 
St;U;CTEU INPUTS FINANCED FROM CIRCULATING CAPITAL 
r o r t i l l s e r e u j i p l i o d Paddy Seed L i v e s t o c k 
Jn nursery^ l b s . i n f i e l d . l b s . T o t a l Expen- Exjjen-
C o n t r a c t 
c h a r g e s 
feed( '») 
Urea A . S . ' l a ) O t h e r s 
ex[>en- Quan- s e s on ses on f o r yuan-O a s a l Urea A. S. (ii t a r e t i t y , Value i n s e c t i - w e e d l - power 
t i i i e r 
t i t y . Value 
m i x - on a l l K a t i « c i d e s c i d e s K a t l 1 
t u r e f e r t i - t ( 1 
l i s e r s 
t 
1 20 - - - 270 - 3 2 . « 5 80 12 .80 8 .50 . 120 260 <11.21 
2 16 - - - It 50 - Ito.oo 100 16 .00 - 5. 60 85 I'lO 22 .05 
3 - 20 - - 225 - 21 • 15 70 1 1 . 20 - - 90 135 21 .26 
h - 1 10 
ito^") 
- 270 3't . 18 90 lit .1.0 - 2.80 33o( ' ' ) 520 79 .56 
5 - - - - 13 •50 '<5 7 .20 2 . 5 0 - 130 260 <10.113 
6 1 10 - - - 110 - zh .50 120 19 .20 - 5.60 220(' ' ) 133 21 .60 
7 55 - - - - 551 66 .50 122 19 •52 17. ' to - 270 700 109 .90 
8 - - - 225 - 22.68 90 lit . 'to 2 . 5 0 2 .80 n o 600 78.00 
9 - '10 - - 55 - 1 1 .00 60 9 .60 5 . 3 0 - 60 280 <13 .68 
10 ho - - - - 331 l>9 . 10 136 21 .76 - 5.60 110 223 35 .<18 
1 1 - 27 - - - 220 26 .00 68 10.88 - - h5 225 3'' .88 
12 - 27 - - 270 - 25 .68 67 10 .72 h.oo - 100 150 23 .55 
n I15 - - - 135 - 17 .80 67 10 •72 6.00 - 115 200 32 .00 
lit - 1 10 - - 360 - kz.zk 68 10 .88 2 . 5 0 - 220 130 20 . ' n 
15 ' '5 - - 270 - 2 6 . 6 60 9 .60 - 1 .80 165 260 '11 .21 
16 - - 3'to IHO - 39. .50 63 10 .08 3.20 10.00 1 10 260 llO .82 
17 '15 -
J c ) 
- 90 - 1 1 .3't 76 12, . 1 6 - - 1 10 390 58 • 70 
18 - - 170 180 - 26. 70 80 12 .80 - - 60 270 hz. .20 
19 - 'to - - 90 - 12 ,06 65 10, .1|0 3 . 6 0 - 80 260 39 .91 
20 - - - - 135 - 1 1 , 3'! 67 10. ,72 6.00 2 .80 60 250 38. • 25 
21 - 13 - - - - 1 . 50 68 10. 88 - - 60 Zhh 36. ,72 
22 - 60 - - 135 - 18. 09 67 10. 72 - - 90 250 38. .25 
23 '15 - - - - - 3. 78 80 13. 28 - - 100 280 h5- 6h 
2lt - 1 10 - - - - 12.50 200 32.00 - 5.00 220 120 17- 86 
25 hS - - - 90 - 11 . 3'< 'to 6. ItO - - 60 280 hz. 28 
26 22 _ - - 23 - 3- 78 ito 6. bh - - 55 260 '11. 76 
27 _ 27 _ - 225 - 21 . 90 60 9- 60 h • 50 - 1 10 2'lO 35. 76 
28 _ _ 16(<=» - 135 - lit. 00 ho 6. ho 5.00 - 1 10 260 '11. 00 
29 _ 55 _ - 135 55 35. 05 67 10. 72 - 5.00 1 10 -
30 _ ito _ - 180 - 19. 62 90 I'r. '.0 - 2.80 60 2110 38. '10 
31 25 _ _ _ I'lO - 15- 00 70 1 1 . 20 - - 1 10 120 18. 36 
32 _ 27 - - 90 - 10. 56 68 10. 88 - 2 . 8 0 60 h»0 7' . . 88 
33 _ 13 _ _ 90 - 9- 06 '10 6. ho - - 30 137 20. 96 
3'. _ 2. 66 _ _ - 1 1 0 . 2 5 11 . 80 72 1 1 . 52 - - 59 260 h 1 . 60 
35 _ ko _ _ 180 - 27. 70 67 10. 72 - 5.00 70 1 17 17 . 90 
36 30 _ - 90 - 10. 86 63 10. 08 2. ho - 60 250 39. 12 
37 _ 20 _ - '<5 - 7- 25 32 5- 12 - - 50 -
38 20 _ _ 135 - 13- 59 1 12 17 . 92 - 3.00 1 10 158 2'i. 68 
39 22 _ _ _ 113 - 1 1. 3'i 60 9. 60 - - 30 130 20. 50 
ho 90 _ _ „ 135 - 18. 90 90 1't. 'to - 5.60 100 2110 35. 09 
1 . 33 _ 90 7 . 71 '•5 7 . 20 - 8.'to 50 127 20. 32 
hz _ 27 - - 90 - 8. 56 30 h. 80 - - 36 nh 20. 50 
F a r m e r ' s 
opi n l o n 
on l a c k 
of c a p i t a l 
and c r e d i t 
problem ( f ) 
( a ) A . S . , ammonium s u l p h a t e ; (b) ammoiiJ 
( c ) 
( e ) 
( f ) 
i l p h a t e n i l . r a t o ; 
ammophos (ha,|a s e m a l a n ) ; (il) imputed; 
padtly, e x c e p t l o r l a n n e r 8 wlio f e d r i e e pol is l i ln j ; . " ; 
Each f a r m e r was a s k e d w h e t h e r the l a c k of c a p i t a l or c r e d i t f a c i l i t i e s were c o n s t r a i n t s 
l i m i t i n g h i s u s e of i n p u t s such a s power t i l l e r s e r v i c e s , f e r t i l i s e r s , I n s e c t i c i d e s , e t c . 
F a r m e r s ' a n s w e r s o r e l i s t e d here usJnp the code: 
1 f o r - l a c k of c a p i t a l and c r e d i t f a c i l i t i e s was not n problem, 
2 ror - l a c k o f c a p i t a l and c r e d i t f a c i l i t i e s was but a minor problem. 
3 f o r - l a c k of c a p i t a l and c r e d i t f a c i l i t i e s w.is Uio main problem. 
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Table 6.6 
PADDY 1 YIELD PEH ACRE & SELECTED CULTIVATION PRACTICES 
Welgbted 
average of 
f1oodlng Age of 
Paddy Timing & doBes deptii of seedlings Spacing 
Farm 
no. 
y i e l d Type of Variety of f e r t i l i s e r paddy , > 
f i e l d , 
inch 
F ie ld when of p lants 
per acre , 
gte» 




app l i c a t i on 
In f l e l d ( c ) 




In f i e l d , 
Inch 
Rodentlclde 
used ( f ) 
1 8iit .67 r m 1 5 6p1 37 18 y 
2 753.75 r m h 8.66 l(.5pi 25 12 y 
3 6't2.60 r m 1 10.67 U.5pl UO 12 no 
l4 6'i0.70 r mb h 7-33 6plt 37 12 no 
5 7'i9.70 r m 1 7 6p1 Its 8 no 
6 615.911 r m 1 11 6p2 1(2 12 no 
7 571.20 r m 1 It 6p2,3pI l»5 8 y 
8 696.86 tabor m 1 13-50 3p2 25 12 no 
9 663.31 r mb 1 8.11 3pl,l-5M 39 8 y 
10 696.15 r mP 1 12 6p1 30 12 no 
11 539.78 tuga l mP 1 5.67 l|.5pl 1(5 12 y 
12 702.10 r m 1 7 3p2 50 12 no 
13 608.33 r mbP 1 10 l-5p2.3p1 1(6 13 no 
lU 523.60 r mP lit 6p2 1(0 12 y 
15 601.90 r mbP 1 10 ll.5p2 37 12 no 
16 lt75.29 r mbP 11.08 6pl 38 12 no 
17 I176.00 r m 1 5 6pl 1(8 8 no 
18 I176.OO r m I0.1|l| l<.5pl 37 12 no 
19 603.33 r m 1 11 itpl 50 1 1 y 
20 (tSI .00 r m 1 13 3pl 32 12 no 
21 579.05 r m 6 3pl 30 10 no 
22 656.17 r m 1 18 3P2 ito 12 no 
23 1108.65 r b 12 6p1 32 8 y 
2lt 380.80 r mP 17 6p2 I17 12 no 
25 656.88 r mb 1 8 3pl 35 8 y 
26 598.09 r b J 13 3pl 1(2 10 y 
27 3't9.86 r mP 1 12 Il.5p2 I16 9 y 
28 536.21 r m 1 12 3p2 38 12 y 
29 It l2. ' i5 r m 1 13-50 3p2 
1(8 9 no 
30 ithS. 1 5 r mP 1 16.67 3pl 1(5 
12 no 
31 kg^.oh r ID 1 9 
3p2 1(0 10 y 
32 '(6'l.8l r mb 1 
12 3P1 1(5 12 no 
33 606.1(2 r m 1 
ll) 1.5pi 1(8 12 no 
3l< 526.69 r mP 1 '5 2.25pl 55 
12 no 
35 352.72 r m 
1 10 3pl 30 12 y 
36 376.75 r mP J 
10 3P' 33 12 no 
37 295.60 r in J 
lit 1.5p2,1-5M ko 9 no 
38 337-01 r m 1 
1 1 . 67 li.5p1 39 9 no 
39 383.66 r m 
1 13-33 1.5pl 38 6 no 
(to 380.80 r m J 
111 3P2 50 10 no 
ill li't 1.01 r m 1 
10 1 • 5p2 35 10 no 
'167.67 15 
1.5pi 26 12 no 
'12 r m 
code, r for r a k l t type of nursery, other typef, stated i n f u l l . 
H ^ ^ T d o L ; : ; / ? U ' i ' ; i f e r . r f L ' : n 7 d r e - w i t h t n 30 days „r t ransp lan t ing , 
one d o L T t e r 30 days of t ransp lan t ing and k for Ter t lUser not used. 
( f ) e S L ^ r r ^ r ' r ^ ^ e n t ' J l d e " used and no for roden t lCde not used. 
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to nitrogenous fertilizers in West Malaysia than in Japan 
and elsewhere. The irrigation water in the Tanjong Karang 
area is better than most West Malaysian water. Analysis of 
irrigation waters in the major paddy growing areas of West 
Malaysia, under the same research, has shown that Tanjong 
Karang (and Krian) water topped the list in respect of 
major plant nutrient contents, viz., nitrogen, phosphorous 
and potash (Kanapathy 1968). 
This shows that among West Malaysian paddy areas, 
Tanjong Karang has been endowed by nature with exceptionally 
fertile soil and water resources.^ 
In spite of rich soil and irrigation water available 
in Tanjong Karang, paddy yield responds to fertilizer 
application (see Appendix-6), and there appears to be an 
acceptable economic advantage in the use of fertilizers on 
the paddy crop. This is apparent from the general popularity 
of fertilizers among paddy farmers of this area. The 
Department of Agriculture recommends to farmers in Tanjong 
Karang a certain rate of fertilizer application for the 
paddy crop; the recommendations as stated in an official 
2 
leaflet of the year 19^9 were as follows: 
(a) Eight lbs. of ammophos (baja semaian) for every 
500 square feet of nursery area. (The fertilizer 
contains 11 per cent N (nitrogen) and k8 per cent 
P^O^ (phosphoric acid), and thus eight lbs. of 
^ It also explains to a large extent why in whole West 
Malaysia, the per acre yield of paddy is nearly maximum 
in Tanjong Karang area. 
^ The extension leaflet referred to was: Jabatan Pertanian, 
Negri Selangor, Bantuan Ba^a Padi, Negri Selangor 1969, 
(Kuala Lumpur), pp. 1-8. 
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t h e f e r t i l i z e r c o n t a i n s 0 . 8 8 l b s . N and 3.84 
lbs- P 2 0 ^ . ) 
(b) 170 l b s . of b a s a l m i x t u r e (ba.ja c h a m p o r a n ) p e r 
a c r e , to be a p p l i e d i n the f i e l d two o r t h r e e 
d a y s b e f o r e t r a n s p l a n t i n g . (This is a s p e c i a l l y 
f o r m u l a t e d m i x t u r e of 72 l b s . of a m m o n i u m 
s u l p h a t e (21 p e r c e n t N ) , 8 l l b s . of r o c k 
p h o s p h a t e (36 p e r c e n t ^ ^ ^ ^^ 
m u r i a t e o f p o t a s h ( 6 0 p e r c e n t K ^ O , p o t a s h ) , 
d e s i g n e d to s u p p l y 15 l b s . N , 30 lbs . ^^^ 
t e n l b s . K ^ O . ) 
( c ) A s i n g l e t o p d r e s s i n g of 45 l b s . u r e a (b a j a u r e a, 
46 p e r c e n t N ) p e r a c r e . (This s u p p l i e s l i t t l e 
o v e r 20 l b s . N and is to be a p p l i e d i n the f i e l d 
90 d a y s f r o m the d a t e of s e e d s o w i n g o r 6 5 d a y s 
a f t e r the t r a n s p l a n t i n g d a t e . I t s r e c o m m e n d e d 
a p p l i c a t i o n is t h u s just b e f o r e the f l o w e r i n g 
s t a g e o f p a d d y . ) 
T o s t i m u l a t e f e r t i l i z e r u s e , the g o v e r n m e n t has m a d e 
p r o v i s i o n to s u p p l y f e r t i l i z e r s to p a d d y f a r m e r s at 30 p e r 
c e n t s u b s i d i s e d p r i c e s . I n t h e o r y s u b s i d i s e d f e r t i l i z e r s 
c a n be g i v e n f o r a m a x i m u m of f i v e a c r e s of p a d d y p e r f a r m e r . 
But i n p r a c t i c e it w a s o b s e r v e d i n T a n j o n g K a r a n g that 
f a r m e r s c o u l d o b t a i n s u b s i d i s e d f e r t i l i z e r s f o r a g r e a t e r 
a c r e a g e . A l s o , the f a r m e r s w e r e free to p u r c h a s e a n y one 
o r a l l of t h e t h r e e r e c o m m e n d e d f e r t i l i z e r s . S u b s i d i s e d 
f e r t i l i z e r s a r e s o l d f o r c a s h t h r o u g h f a r m e r s ' a s s o c i a t i o n s 
and c o o p e r a t i v e s . I w a s i n f o r m e d b y a s e n i o r o f f i c e r of 
the D e p a r t m e n t of A g r i c u l t u r e that it h a d n o t b e e n the 
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i n t e n t i o n o f t h e g o v e r n m e n t to s u p p l y a l l t h e f e r t i l i z e r 
n e e d s o f p a d d y f a r m e r s t h r o u g h t h e f e r t i l i z e r s u b s i d y s c h e m e . 
I n f a c t , t h e s u p p l y o f s u b s i d i s e d f e r t i l i z e r s h a s b e e n 
l i m i t e d , a n d m a n y f a r m e r s h a v e h a d t o o b t a i n t h e i r f e r t i l i z e r s 
o n t h e o p e n m a r k e t w h e r e t h e s u p p l y is p l e n t i f u l at a l l 
t i m e s . ^ A t s u b s i d i s e d p r i c e s , t h e c o s t p e r a c r e o f f e r t i l i z e r 
u s e a t t h e o f f i c i a l l y r e c o m m e n d e d r a t e s i n T a n j o n g K a r a n g 
d u r i n g 1 9 6 9 w e r e : a m m o p h o s e i g h t l b s . , $ 1 . 3 0 ; b a s a l m i x t u r e 
1 7 0 l b s . , $ 1 0 . 1 4 ; a n d u r e a 45 l b s . , $ 3 . 7 8 . 
F e r t i l i z e r s c o m m o n l y b o u g h t o n t h e o p e n m a r k e t w e r e 
u r e a a n d a m m o n i u m s u l p h a t e (ba,-ja g a r a m ) . T h e p r i c e o f 
1 1 0 l b s . b a g o f a m m o n i u m s u l p h a t e o n t h e o p e n m a r k e t w a s 
a r o u n d $ 1 1 . 5 0 t o $ 1 2 . 0 0 , w h e r e a s a 5 5 l b s . b a g o f u r e a w a s 
s o l d a t a b o u t $ 7 . 5 0 . A s a s o u r c e o f n i t r o g e n , a m m o n i u m 
s u l p h a t e w a s m o r e t h a n o n e a n d a h a l f t i m e s c o s t l i e r t h a n 
u r e a . B u t a l a r g e n u m b e r o f f a r m e r s w e r e u n a w a r e o f t h i s 
t e c h n i c a l f a c t a n d t h e r e f o r e o n t h e o p e n m a r k e t s o m e o f 
t h e m b o u g h t a m m o n i u m s u l p h a t e w h i c h s e e m e d t o t h e m 
( q u a n t i t a t i v e l y ) c h e a p e r t h a n t h e u r e a . 
T e c h n i c a l l y it w o u l d b e b e t t e r t o e x p r e s s f e r t i l i z e r 
i n p u t i n t e r m s o f n u t r i e n t c o n t e n t , b e c a u s e i t i s t h e p l a n t 
n u t r i e n t s r e a l l y w h i c h a f f e c t t h e c r o p y i e l d ; b u t f r o m the 
e c o n o m i c p o i n t o f v i e w , it i s n e c e s s a r y a l s o t o e x p r e s s 
t h e i n p u t i n v a l u e t e r m s . I n t h e f o l l o w i n g a n a l y s i s , w h e r e v e r 
i m p o r t a n t a s w e l l a s p r a c t i c a b l e , t h e f e r t i l i z e r i n p u t w i l l 
^ M y d a t a s h o w s t h a t a l l t h e a m m o n i u m s u l p h a t e a n d a m m o n i u m 
s u l p h a t e n i t r a t e , a n d a b o u t o n e q u a r t e r o f t h e t o t a l u r e a 
u s e d o n t h e s e f a r m s , w a s b o u g h t b y f a r m e r s o n t h e o p e n 
m a r k e t . T h e r e m a i n d e r f e r t i l i z e r s w e r e o b t a i n e d u n d e r t h e 
s u b s i d y s c h e m e . 
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be expressed both in nutrient and in vaiue terms. In Table 
6 . 7 the yield of paddy and the fertilizer and other inputs 
are shown per acre. Rows k to 6 show the money value of 
all fertilizers and the quantities of nitrogen applied 
through them separately for nursery, for field (sawah) and 
then the total for nursery and field,^ 
These data in Table 6 . 7 do not show any clear 
relationship between yield and input of nitrogen in the 
nursery. The same is true for yield and expenditure on 
fertilizers for the nursery. However, it cannot be deduced 
fr om this that fertilizer applied at the nursery stage is 
of no consequence. At the nursery stage, of the 42 sample 
farmers: (a) I3 farmers used urea, (b) 22 used ammonium 
sulphate, (c) three used recommended ammophos, (d) one 
used ammonium sulphate nitrate (26^ N), and (e) one did 
not use any fertilizers in the nursery. A soil chemist and 
an agronomist who had worked in Tanjong Karang informed me 
that there is no need to fertilize paddy nurseries, at 
least with the moderate-yielding variety Masuri, if the 
soil is fertile, as it is in Tanjong Karang, besides its 
fertile water too. On the other hand, there are those who 
do favour fertilizer application in the nursery. The farmers 
in Sekinchan, who obtain higher paddy yields than others in 
Tanjong Karang, were observed using fertilizers in their 
nurseries. And, if their practice of fertilizer application 
Very few farmers used fertilizers containing ^^ ^^  
K^O nutrients. Hence, the input levels of P^O and K^O 
have not been shown in Table 6.7- But the valde of 
fertilizers takes account of all nutrients. 
Table 6.7 
PER ACRE YTELD, SELECTED CIRCULATING CAPITAL INPUTS AND CULTIVATION PRACTICES IN PADDY 
(Average per farm) 
Class: Yield of 
^•---...Daddy, gtg. 
Items acre Units >700 600.1--700 500.1-600 400.1-500 ^400 All 
1 . Nvunber of farmers number h 12 7 11 8 42 
2 . Average paddy 
yield gtg./acre 755-06 640. 72 553.52 458.73 375-15 535-40 
3. Operated area of paddy acre i+.88 4. 21 4.39 3.68 3.56 4.04 
it. Fertiliser in nursery, 
nitrogen lbs/acre 1 .66 4. 02 1 .82 2.12 4 .01 2.94 
5. Fertiliser in nursery, 
value $/acre 0.75 1 . 31 0. 80 0.86 1 .30 1 .05 
6. Fertiliser in field, 
nitrogen lbs./ acre 26.96 17. 75 1 1 .93 18.76 17.18 17-81 
7. Fertiliser in field, 
value $/acre 5.55 3. 81 3-75 4.38 3.59 4.07 
8. Total fertiliser, 
nitrogen lbs/acre 28.62 21 . 77 13.75 20. 88 21,19 20.75 
9. Total fertiliser. Value $/acre 6. 30 5. 1 1 ^.55 5.13 4 .89 5-09 
10 . Insecticide expenses $/acre 0.79 0. 35 0.57 0.23 0.23 0. 38 
1 1 , Weedicide expenses $/acre 0.31 0. 31 - 1.07 0.68 0-53 
12. Power tiller contract 
charges S/acre 27. 69 25.41 23.39 24.86 25.24 
13. Paddy seeds Kati/acre 16.3 18. 3 17.3 20,4 24.4 19.7 
Age of seedlings 
when transplanted day 39.25 39. 08 42. 14 38.73 40. 38 39-76 
15. Plant-to-plant spacing 
in field . inch 12.5 1 1 . 3 10.9 10.6 9.9 10.9 
16. Weighted average depth 
of water flooding in 
field inch 7 1 1 10 12 13 11 
fO 
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in nurseries is good for paddy crop, then in Malay areas too 
the practice can be generally justified. It however is not 
a foolproof way of justifying a farming practice, because the 
Sekinchan farmers in general are very innovative, and they 
have been frequently altering and adapting their paddy 
cultivation practices. Furthermore, farmers in the sample, 
like most other Malay farmers of the area, have some 
special reasons for using fertilizers in nurseries. Three 
factors in particular merit consideration: one, most of 
the k2 farmers were more or less late in planting their 
nurseries by reference to the gazetted date, and were 
therefore pressed for time; two, as most farmers used the 
rakit type of nursery rather than recommended type, seedling 
growth to the desired size and length required more time 
than the three weeks provided in the official timetable; 
three, the topography of many fields is such that when 
canal water is released, they get flooded in excess of the 
recommended depth of about six inches, and have to be 
transplanted with taller (i.e. older) seedlings. For these 
reasons most farmers try to force the growth of seedlings 
in the nursery. 
Application of the fertilizers induces faster growth 
in the seedling stage and thus for these farmers, the use 
of fertilizers in the nursery is not so much intended to 
produce an abnormally high yield, but rather to offset 
factors tending to produce an abnormally low yield. 
Circumstances in some such cases may be so compelling that 
fertilizer may be used in the nursery, but not in the field. 
Consider, for example, farmer 2h. He had six acres of paddy, 
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o f w h i c h a b o u t two a c r e s were a l w a y s flooded to the d e p t h 
of 27 i n c h e s , w h i l s t the r e m a i n i n g f o u r acres w e r e flooded 
to a b o u t 12 i n c h e s ; m a i n l y f o r this r e a s o n he used 110 l b s . 
of a m m o n i u m s u l p h a t e , c o n t a i n i n g 22 l b s . of N and c o s t i n g 
$ 1 2 . 5 0 , i n h i s n u r s e r y , but he u s e d no f e r t i l i z e r i n the 
f i e l d at a l l . F o r these r e a s o n s it is considered that the 
f e r t i l i z e r s a p p l i e d i n the n u r s e r y are r e a l l y not ' w a s t e d ' , 
e v e n t h o u g h t h e i r e f f e c t on y i e l d tends to be c o n c e a l e d i n 
t h e s e w a y s . 
M o v i n g o n to the use of f e r t i l i z e r i n the p a d d y 
f i e l d (Table 6 . 7 ) , there seems to be some p o s i t i v e c o r r e l a t i o n 
b e t w e e n this v a r i a b l e and the y i e l d of p a d d y , but the 
r e l a t i o n is a g a i n not so strong as m i g h t have b e e n a n t i c i p a t e d . 
C o r r e l a t i n g the yield and the input of f e r t i l i z e r s 
i n t e r m s of o n l y N n u t r i e n t has some d e f i c i e n c i e s , as the 
c o m p l e m e n t a r y ^^^ n u t r i e n t s are left out of 
c o n s i d e r a t i o n . A s i m p l e r and a c o m m o n l y used m e a s u r e of 
f e r t i l i z e r input is the m o n e y value of fertilizers applied.^ 
U n f o r t u n a t e l y , e x p e n s e s o n f e r t i l i z e r s p e r acre and y i e l d of 
p a d d y ( T a b l e 6 . 7 , r o w 9 ) s t i l l do not show a n y clear 
a s s o c i a t i o n and it is c l e a r also from T a b l e 6.8 that the 
two v a r i a b l e s are p o o r l y correlated- T h i s m e a n s t h a t , on 
a v e r a g e , the input of f e r t i l i z e r s had little or no direct 
o b s e r v a b l e e f f e c t o n p a d d y y i e l d . But it w o u l d be a m i s t a k e 
to i n f e r that f e r t i l i z e r s are i n e f f e c t i v e i n p u t s . H o w e v e r , 
O n the s a m p l e farms input p e r acre of N (in the n u r s e r y 
a n d f i e l d ) t h r o u g h f e r t i l i z e r s and the cost of fertilizers 
u s e d are v e r y c l o s e l y a s s o c i a t e d v a r i a b l e s , giving 
r = 0 . 8 0 . 
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some explanation of the apparently poor correlation between 
fertilizer input and paddy yield is required. 
Besides the input of fertilizers, the yield of paddy 
is affected by a number of other factors. The more 
important factors would appear to be: (l) the quality of 
field preparation; (2) the age of seedlings at the time of 
transplanting; ( 3 ) the degree of control of weeds, insect 
pests and rats; (4) the depth of flooding of the fields; 
(5) the fertility of the soil and irrigation water; (6) the 
variety of seeds used; and ( 7 ) the spacing of plants in 
the field. The farms in the sample differed one with 
another in respect of one or more of these factors. 
In addition to the seven factors mentioned above, 
there were aspects of fertilizer use other than quantity 
and price, that would materially affect the yield response, 
e.g., ( 1 ) the type of nitrogenous fertilizer used (i.e. 
ammoniacal or nitrate type); ( 2 ) the combination of 
nitrogenous, phosphatic and potassic fertilizers; ( 3 ) the 
stage of growth of plants at the time of fertilizer 
application; (4) the number of fertilizer doses applied; 
and ( 5 ) the evenness of distribution of fertilizers over 
the fields. Variations in these factors were also observed 
between the sample farms. 
There are therefore many factors other than the 
quantity or the value of fertilizers used that would affect 
the yield of paddy per acre, and with a sample of only 
42 farms, using predominantly only a moderately fertilizer 
responsive Masuri variety, a high correlation between paddy 
yield and fertilizer input per acre is not to be expected. 
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T a b l e 6 . 8 
CORRELATION BETWEEN YIELD OF PADDY PER ACRE AND SELECTED 
INPUTS FINANCED FROM CIRCULATING CAPITAL 
V a r i a b l e s c o r r e l a t e d w i t h C o e f f i c i e n t 
y i e l d o f p a d d y p e r a c r e o f c o r r e l a t i o n 
E x p e n s e s o n f e r t i l i z e r s p e r a c r e 0 . 0 9 
2 . E x p e n s e s o n i n s e c t i c i d e s p e r a c r e 0 . 2 4 
3 ' E x p e n s e s o n w e e d i c i d e s p e r a c r e - 0 . 2 4 
4 . E x p e n s e s on s e e d s p e r a c r e - 0 , 2 7 
5 - C o n t r a c t c h a r g e s f o r p o w e r t i l l e r 
u s e p e r a c r e 0 . 0 5 
6 . A g e o f s e e d l i n g s when t r a n s p l a n t e d 
i n f i e l d - 0 . 1 1 
7 . P l a n t t o p l a n t s p a c i n g i n f i e l d 0 . 36 
8 . W e i g h t e d a v e r a g e d e p t h o f f l o o d i n g i n f i e l d - 0 . 3 9 
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Another aspect of fertilizer use that affects the 
farm income directly (and not through the yield) is the 
price paid by the farmer for the fertilizers used. The 
subsidised fertilizers were cheaper than those sold in open 
market; and among the nitrogenous fertilizers sold in the 
open market, urea was a cheaper source of nitrogen than 
ammonium sulphate. Moreover, since fertilizer prices were 
not fixed on the open market, two farmers may buy the same 
fertilizer at different prices. In this way the farmer who 
used high priced fertilizers increased his farm expenses, 
and even though the amounts involved would relatively be 
small, he surely affected his income adversely. 
PESTICIDES 
In Tanjong Karang the more common and damaging pests 
of paddy appeared to be: ulat batang (some species of stem 
borers), pianggang and kutu bruang (sap sucking bugs), rats 
and the birds. It is difficult to estimate the damage 
caused by these pests. A technical leaflet published by the 
Ministry of Agriculture of Malaysia^ reads, 'More recent 
experimental trials conducted in Tanjong Karang area showed 
that yields may be increased by as much as 900 lbs. per 
acre (l6o gantangs per acre) if borers are controlled by 
Entomology Division, Research Division, Division of 
Agriculture, The Life History and Control of Padi Stem 
Borers in West Malaysia, Technical Leaflet No. 1. 
Ministry of Agriculture and Cooperatives, Kuala Lumpur, 
December I968. Economics of pest control in paddy production 
has been documented in other literature also, e.g. see, 
Ahmad Yunus,'Insect Pests of Rice, Part I, Malayan Region', 
in I.R.R.I., The Major Insect Pests of the Rice Plant. 
John Hopkins Press, Baltimore, for the International Rice 
Research Institute, I967, pp. 617-33. 
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e f f e c t i v e i n s e c t i c i d e s ' . T h e v a l u e o f l 6 o g a n t a n g s ( a b o u t 
6 . 7 p i k u l s ) p a d d y at $ 1 5 - 0 0 p e r p i k u l w o u l d h a v e b e e n 
o v e r $ 1 0 0 , f o r o n e s e a s o n , a n d o v e r $ 2 0 0 f o r a y e a r , f o r 
e v e r y a c r e of p a d d y l a n d o p e r a t e d . I f t h i s e s t i m a t e of 
d a m a g e c a u s e d b y t h i s one p e s t is r e a l i s t i c , the l o s s e s to 
i n d i v i d u a l f a r m e r s a n d to t h e w h o l e e c o n o m y c a n be v e r y 
l a r g e i n d e e d . 
O u t o f t h e 42 f a r m e r s i n t h e s a m p l e , o n l y l4 u s e d 
i n s e c t i c i d e s ; l4 f a r m e r s (not n e c e s s a r i l y those w h o u s e d 
i n s e c t i c i d e s ) u s e d r a t p o i s o n ; b u t n o s p e c i f i c m e a s u r e s 
a p p e a r e d to h a v e b e e n t a k e n a g a i n s t b i r d s . C o n s t i t u e n t s 
o f t h e d i f f e r e n t t y p e s o f i n s e c t i c i d e s u s e d v a r y 
c o n s i d e r a b l y , a n d it d o e s not s e e m p r a c t i c a b l e to a g g r e g a t e 
t h e m o n the b a s i s o f s o m e p a r t i c u l a r i n g r e d i e n t as w a s 
d o n e w i t h f e r t i l i z e r s . F o r t h i s r e a s o n the i n p u t of 
i n s e c t i c i d e s h a s b e e n e x p r e s s e d i n t e r m s of m o n e y c o s t . 
I n r o w 10 of T a b l e 6 . 7 , e x p e n d i t u r e p e r acre o n i n s e c t i c i d e s 
is g i v e n f o r g r o u p s o f f a r m e r s a c h i e v i n g v a r i o u s l e v e l s o f 
p a d d y y i e l d . T h e d a t a i n T a b l e s 6 . 7 a n d 6 . 8 s u g g e s t , 
t h o u g h n o t s t r o n g l y , s o m e p o s i t i v e c o r r e l a t i o n b e t w e e n 
e x p e n d i t u r e o n i n s e c t i c i d e s p e r a c r e a n d the y i e l d of p a d d y . 
H o w e v e r , w h e n a v e r a g e p a d d y y i e l d s of l4 u s e r s a n d 28 
n o n - u s e r s o f i n s e c t i c i d e s are c o m p a r e d , t h e f o l l o w i n g 
r e s u l t s a p p e a r : 
C a t e g o r y N o . of f a r m s A v e r a g e p a d d y y i e l d , 
g a n t a n g s p e r a c r e 
U s e d i n s e c t i c i d e s l4 5 8 2 . 3 0 
D i d n o t u s e i n s e c t i c i d e s 28 5 1 1 * 9 5 
( A l l ) ( 4 2 ) ( 5 3 5 . ^ 0 ) 
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Here the effect of insecticides on the yield of paddy-
appears more readily recognisable. The yield per acre 
obtained by insecticide users is on average about 70 gantangs 
more than that of the non-users. This is not as high as 
suggested by the technical leaflet cited above, but it is 
still substantial-
A serious problem in the use of insecticides is the 
lack of knowledge on the part of farmers regarding technical 
aspects of insect pest control. Because of this, the 
farmer (l) may not choose a suitable insecticide, ( 2 ) the 
quantity used may be insufficient, ( 3 ) he may prepare and 
apply it badly, and (4) he may apply it at an inappropriate 
time. In my interviews with these farmers, the results 
achieved from the use of insecticides were variously 
described by individuals as anything from 'very good' to 
'ineffective'. The farmers who were dissatisfied with the 
results, did not however blame insecticides in general but 
rather the particular brand of insecticide used or their 
own ineptness in using the chemical. This indicates that 
the farmers in general had a favourable attitude towards 
using the modern inputs and new technology. 
To control the rats, a poisonous chemical, zinc 
phosphide, was used to prepare baits. Zinc phosphide was 
obtainable free of charge from the Department of Agriculture. 
Despite thi^ only ^k farmers used the chemical (half of 
these had used insecticides also), and these obtained on 
average a slightly higher yield of paddy than others in the 
sample: 
i 6 o 
C n L e c . o r y N o . o f A v e r a g e paddy y i e l d 
I 'arms g a n t a n g s p e r a c r e 
TJsecJ r a t p o i s o n 5 6 1 . 9 4 
DifJ n o t use r a t p o i s o n 28 5 2 2 . 1 3 
( A l l ) ( 4 2 ) ( 5 3 5 . 4 0 ) 
( i L was n o t p o s s i b l e Lo m e a s u r e e f f e c t i v e l y t h e i n p u t o f 
r o d e n t c l d e e i t h e r i n t e r m s o f q u a n t i t y o r o f v a l u e , and 
hon.(;e I e 6 . 6 o n l y i d e n t i f i e s t h e u s e r s and n o n - u s e r s o f 
t h e c h e m i c a l . ) 
Some f a r m e r s k e p t d o m e s t i c c a t s , a n a t u r a l p r e d a t o r 
o l ' r a t s . T l i e c a t s w e r e c o n s i d e r e d by mos t f a r m e r s e f f e c t i v e 
o n l y a r o u n d the f a r m h o u s e and p a d d y s t o r e bu t n o t o u t i n 
the p a d d y I ' l e l d s . B e c a u s e o f r e l i g i o u s o b j e c t i o n s t h e y d i d 
j i o t k e e j j d o g s . T i l l s i s m e n t i o n e d , f o r , i n S e k i n c h a n i n 
a d d i t i o n t ( j r a t p o i s o n , t h e C h i n e s e f a r m e r s k e p t s p e c i a l l y 
t r a i n e d d o g s and t t i e s e m a t e r i a l l y h e l p e d i n c o n t r o l l i n g 
t l ie r a t s i n t h a t a r e a . S e k i n c h a n f a r m e r s a l s o k e p t t h e i r 
p a d d y I ' i e l d s f r e e o f t r e e s , t h e i r bunds and c h a n n e l s f r e e 
o f w e e d s , and c o n c e n t r a t e d t h e i r h o u s e s and f a r m b u i l d i n g s 
i n a r e s i d e n t i a l r e g i o n s e p a r a t e f r o m t h e p a d d y f i e l d s , 
l l i l s d e p r i v e d the r a t s o f h a r b o u r and a l t e r n a t i v e s o u r c e s 
o f f o o d . A n o t h e r s i g n i f i c a n t f a c t o r i n S e k i n c h a n was t h a t 
t h e r e t h e f a r m e r s u n d e r t o o k t h e r a t and o t h e r p e s t c o n t r o l 
m e a s u r e s a s a c o l l e c t i v e e f f o r t , and n o t on a s p o r a d i c , 
i n d i v i d u a l b a s i s . T h e M a l a y paddy a r e a s o f T a n j o n g K a r a n g 
j ) r e s e n t a s i t u a t i o n i n t h e s e r e s p e c t s a l m o s t i n c o m p l e t e 
c o n t r a s t t o t h a t o f S e k i n c h a n , and t h e s e f a c t o r s u n d o u b t e d l y 
r e d u c e t h e e f f e c t i v e n e s s o f i n s e c t i c i d e s and r a t p o i s o n 
f o r t h o s e M a l a y f a r m e r s i n the s a m p l e who d i d make u s e o f 
t i iem . 
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WEEDICIDES 
In the words of a rice production manual, 'weeds 
reduce rice yield because they compete with the rice plants 
for nutrients, sunlight, water, and space. They also serve 
as alternate hosts of insect pests and diseases, thus 
increasing the pest and disease infestations in rice fields. 
Weeds also reduce the quality of harvested grains, plug 
irrigation and drainage canals, and increase labour costs'.^ 
This applied in its entirety to the Tanjong Karang area 
also. Weed control is carried out by various conventional 
means, but the use of weedicides for this purpose is a 
fairly new technique in the area. The input of weedicides 
measured in cost per acre is shown in row 11 of Table 6 . 7 . 
This reveals a tendency to negative correlation between 
yield of paddy per acre and expenditure on weedicides. The 
average yields of users and non-users also present a 
similar picture: 
Category No. of Average yield of paddy, 
farms gantangs per acre 
Used weedicides I6 511.21 
Did not use weedicides 26 550.28 
(All) (42) (535.40) 
Fifteen of the sixteen users applied a weedicide 
(Agorxone U) containing an active ingredient called MCPA. 
This chemical does not damage the paddy crop. The quantities 
of the weedicide used and the methods of application were 
also such that they could not have caused harm to the crop. 
Hence, the low paddy yields for the weedicide-users cannot 
^ See, R.I.C.E. (Rice Information Cooperative Effort), 
Rice Production Manual. Communications Media Division, 
U.S. -A.I.D., 1967, Philippines, p. 183-
1 6 2 
bo as(;ribf.(J (Jlrof. ILy l.o l/hf; (jsf; of the input. The MCPA 
ii)r.r(;(i\(-n{. in 'A^^roxone ' is an effective weedkiller, and 
must be exjKM)tecJ to have positive effect on paddy yield 
if \>r()\)<'.r\Y used. The reasons for its apparent lack of 
effeetivenoss are worth mentioning: 
1 . AccorfJin/^ to the recommendation by International 
Kiccj Research Institute, weedicide should be 
suppIementerJ with hand or mechanical weeding 
mettiofJs.^ From my personal observations, most 
users fJid not appreciate this and failed to sustain 
thciir ijancJweetJing at the proper level after 
aj)p 1 ica (>ion of the weecJicide. This factor, in 
combinati(jn witij. factors listed below, led to an 
overall ineffectiveness of the weedicide 
2. Tlie manu fac t ure r' s recommended rate of application 
of tlie 'Agroxone ' was two pints (mixed with 
''lO 1 1 ons of water) per acre. As the price paid 
w as $2.80 .for a one-jjint tin and $5.00 for a two-pint 
2 
l,i.n, it is clear from Table 6.5 that the rate of 
a r)j)lica l.ion by all users (except farmer 4l ) was very 
much l)elow this rate, and the usage was therefore 
hardly to be expected to be effective. 
1 tnterjia l,ionaJ IMce Kesearch Institute, Cultural Practices 
for I'ro f i lab I e Kice Production. General Leaflet No. 1 . 
(Hevis(>d) . i'liii ippLnes , Manila, January I968, p. 2. 
Tliose ()riccs were higher than the officially reported 
pric.cs; selling price reported for 'Agroxone h' was 
.$2.''10 pc;r one pint and |;/|.5() per one quart. For details 
r(;f(;r to, Prict; fist of Pesticides Available in West 
Ma Iaysia, compiled and published by Entomology Division, 
l)e])ar tmcint o f Agric u 1 tur e , llq. , Kuai a Lumpur, January 1969, 
p. 2 0 . 
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3- T h i s w e e d i c i d e w a s s p e c i f i c a l l y a g a i n s t b r o a d - l e a v e d 
w e e d s a n d s e d g e s . I t w a s i n e f f e c t i v e a g a i n s t g r a s s e s . 
T h i s w a s n o t a p p r e c i a t e d b y t h e u s e r s , a n d c o m p e t i t i o n 
f r o m g r a s s t y p e w e e d s w a s a l l o w e d to m o u n t u n c h e c k e d . 
h . T h e r e a r e o t h e r f a c t o r s a f f e c t i n g the e f f e c t i v e n e s s 
o f t h e w e e d i c i d e . T h e y a r e l i a b l e to r e d u c e t h e 
e f f e c t o f t h e w e e d i c i d e a p p l i e d , s u c h a s i n c o r r e c t 
m i x i n g , a p p l i c a t i o n a t u n s u i t a b l e t i m e o f d a y , o r 
i n u n s u i t a b l e w e a t h e r , o r u s e at t h e w r o n g s t a g e o f 
g r o w t h o f t h e w e e d s , e t c . 
F r o m w h a t f o l l o w s , it is e v i d e n t t h a t m o s t 
w e e d i c i d e - u s e r s w e r e i n s u f f i c i e n t l y i n f o r m e d o n t h e s e m a t t e r s . 
T h e r e i s a b a c k g r o u n d s t o r y a b o u t t h e f a r m e r s w h o 
u s e d t h e w e e d i c i d e s . A n a c c o u n t o f t h i s e p i s o d e m a y b e 
g i v e n h e r e , a s i t h a s s o m e i n t e r e s t i n g i m p l i c a t i o n s . E x c e p t 
f o r f a r m e r 1 5 , w h o b o u g h t the w e e d i c i d e o n h i s o w n i n i t i a t i v e , 
t h e r e m a i n i n g 15 w e e d i c i d e - u s e r s c a m e f r o m a n a r e a c o v e r e d 
b y o n e o f m y t w o f i e l d a s s i s t a n t s . A l o c a l s u p p l i e r o f 
' A g r o x o n e 4' w e e d i c i d e c o n t a c t e d t h e f i e l d a s s i s t a n t , and 
o f f e r e d t o g i v e h i m a c o m m i s s i o n ( a b o u t 10 to 2 0 c e n t s p e r 
t i n o f w e e d i c i d e ) i f h e w o u l d s e l l the p r o d u c t , a n d t h e o f f e r 
w a s a c c e p t e d , A s t o c k o f w e e d i c i d e a n d s o m e e x p l a n a t o r y 
l e a f l e t s w e r e g i v e n to h i m b y t h e s u p p l i e r , a n d t h e a s s i s t a n t 
s o l d t h e p r o d u c t to f a r m e r s i n h i s a r e a , i n c l u d i n g 15 o f 
t h o s e i n t h e s a m p l e . I l e a r n t a f t e r w a r d s t h a t h e t o l d t h e 
f a r m e r s s o m e t h i n g l i k e t h i s , 'It is a r a c h u n r u m p u t ( w e e d 
p o i s o n ) , v e r y p o w e r f u l f o r d e s t r o y i n g w e e d s , b u t s a f e f o r 
p a d d y p l a n t s . I t i s n o t e x p e n s i v e c o n s i d e r i n g the h a r d 
l a b o u r y o u h a v e t o d o i n h a n d w e e d i n g . M i x i t at the r a t e 
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of a measuring cap-full in every two gallons of water, and 
spray the solution. Instructions are printed on the tin, 
as well as on this leaflet'. This assistant gave out such 
information to the farmers, as he himself was given it by 
the supplier. As I learnt afterwards, he did not read the 
instructions printed on the tin or in the leaflet himself, 
nor did he have any clear understanding of the terms, 
'broad leaved' weeds and 'sedges'. On the other hand, the 
farmers regarded my field assistant as generally well 
informed about new things and they relied upon what he said 
to them. 
I myself did not come to know that my field assistant 
was doing this until after quite some time. I discovered 
it by accident when I saw him accepting money for some 
weedicide he had sold to a farmer. In fact he had been 
specifically instructed to refrain from any action that 
might cause a change in the economic activity of any 
respondent. But the damage had been done when I discovered 
the matter and there was no chance of rectifying it. This 
was four or five weeks after the start of transplanting 
operations in the second season I969. 
Several useful inferences can be drawn from this 
'accident'. But the one that needs to be mentioned here is 
that most users did not adequately understand the use of 
'Agroxone 4' weedicide; they were neither properly instructed 
by the field assistant who sold it to them, nor had they 
apparently read and understood the instructions printed on 
the tin and in the leaflet. It appears that it was this lack 
of knowledge that was initially responsible for the absence 
of any positive yield response to the use of weedicide. 
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U S E O F P O W E R T I L L E R 
T i m e l y a n d a d e q u a t e l a n d p r e p a r a t i o n h e l p p a d d y 
p r o d u c t i o n . A b o u t e i g h t to t e n y e a r s a g o , f a r m e r s i n 
T a n j o n g K a r a n g a r e a u s e d t o p r e p a r e l a n d m a n u a l l y , u s i n g 
ta.iak f o r c u t t i n g w e e d s a n d s t u b b l e i n f l o o d e d f i e l d s . 
N o w a d a y s , l a n d p r e p a r a t i o n i s c a r r i e d o u t a l m o s t w h o l l y b y 
p o w e r t i l l e r m a c h i n e s . U s e o f a p o w e r t i l l e r n o t o n l y s a v e s 
m u c h h a r d p h y s i c a l l a b o u r , b u t it a l s o d o e s a b e t t e r j o b , 
a n d i n g o o d t i m e f o r d o u b l e c r o p p i n g . M o r e o v e r , t h e f a r m e r s 
t o l d m e i n d i s c u s s i o n t h a t , b a s e d o n t h e i r o w n o b s e r v a t i o n s 
a n d e x p e r i e n c e o v e r a n u m b e r o f y e a r s , m o s t h a v e c o n c l u d e d 
t h a t d o u b l e c u l t i v a t i o n w i t h p o w e r t i l l e r g i v e s b e t t e r 
r e s u l t s t h a n a s i n g l e c u l t i v a t i o n . S i n g l e c u l t i v a t i o n c o s t s 
a b o u t $ 2 0 p e r a c r e a n d d o u b l e c u l t i v a t i o n a b o u t $ 3 7 p e r a c r e 
i n c o n t r a c t c h a r g e s f o r p o w e r t i l l e r u s e . 
1 4 o f t h e f a r m e r s i n t h e s a m p l e d i d t w o c u l t i v a t i o n s 
( t h i s i n c l u d e s f a r m e r n o . k w h o o w n e d a p o w e r t i l l e r a n d 
d i d f o u r c u l t i v a t i o n s ) , t h e i r a v e r a g e y i e l d o f p a d d y p e r 
a c r e w a s 5 3 1 g a n t a n g s a g a i n s t 538 g a n t a n g s f o r t h o s e g i v i n g 
l e s s t h a n t w o c u l t i v a t i o n s . T h i s d i f f e r e n c e i n the a v e r a g e 
y i e l d s c a n n o t b e a c c e p t e d a s m e a n i n g f u l b e c a u s e m a n y o t h e r 
v a r i a b l e s a f f e c t t h e r e s u l t a n d t h e s a m p l e is s m a l l . I n 
a d d i t i o n , t h e b e n e f i c i a l e f f e c t o f d o u b l e c u l t i v a t i o n m a y 
n o t b e o b s e r v a b l e d u r i n g the s h o r t s p a n o f one s e a s o n , b u t 
m a y i m p r o v e y i e l d s g r a d u a l l y i n y e a r s to c o m e . 
S E E D V A R I E T I E S 
T h e i m p o r t a n c e o f s e e d v a r i e t i e s as a f a c t o r a f f e c t i n g 
y i e l d h a s l o n g b e e n r e c o g n i s e d . M a s u r i w a s t h e m o s t c o m m o n 
v a r i e t y o f p a d d y g r o w n d u r i n g t h e s e c o n d s e a s o n I 9 6 9 i n 
T a n j o n g K a r a n g a r e a . T h i s is a s h o r t - t e r m ( 1 3 5 to 1 4 0 d a y s ) 
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m a t u r i n g v a r i e t y s u i t a b l e f o r d o u b l e c r o p p i n g . Of 42 f a r m s 
i n t h e s a m p l e , Uo g r e w M a s u r i . T h e e x c e p t i o n s w e r e f a r m e r s 
23 a n d 2 6 , w h o p l a n t e d the w h o l e o f t h e i r l a n d w i t h t h e 
h i g h y i e l d i n g B a h a g i a v a r i e t y . ^ T h e s e two f a r m e r s w e r e 
i m m e d i a t e n e i g h b o u r s , a n d p l a n t e d B a h a g i a a f t e r o b s e r v i n g 
i t s p e r f o r m a n c e i n the p r e v i o u s s e a s o n i n the a d j o i n i n g 
f i e l d o f t h e i r c o m m o n n e x t d o o r n e i g h b o u r (who w a s n o t i n 
the s a m p l e ) . B a h a g i a w a s a l s o b e i n g t r i e d , t h o u g h o n s m a l l 
p a t c h e s o f l a n d o n l y , b y s e v e n o t h e r s a m p l e f a r m e r s , as 
s h o w n i n T a b l e 6 . 6 . A t h i r d v a r i e t y , P u l o t , w a s g r o w n o n 
s m a l l p a t c h e s b y 11 f a r m e r s , but o n l y s u f f i c i e n t f o r t h e 
f a m i l i e s ' s p e c i a l n e e d s f o r s w e e t m e a t s , e t c . 
T h e y i e l d p o t e n t i a l s o f B a h a g i a , M a s u r i a n d P u l o t 
v a r i e t i e s a r e q u i t e d i f f e r e n t - h i g h e s t f o r B a h a g i a a n d 
l o w e s t f o r P u l o t . T h e s m a l l p a t c h e s o f l a n d s p l a n t e d u n d e r 
B a h a g i a ( i . e . e x c l u d i n g f a r m e r s 23 and 2 6 ) and P u l o t w e r e 
of l i t t l e s i g n i f i c a n c e , a n d w e r e not m e a s u r e d , t h o u g h 
i n f o r m a t i o n o n the q u a n t i t i e s p r o d u c e d w e r e o b t a i n e d . H e n c e , 
it i s n o t p o s s i b l e to d e t e r m i n e e x a c t l y the i m p a c t o f t h e s e 
s m a l l p a t c h e s o f B a h a g i a a n d P u l o t o n a v e r a g e p a d d y y i e l d , 
t h o u g h it w a s q u i t e c l e a r l y v e r y s m a l l . B u t the s i t u a t i o n 
is d i f f e r e n t i n c a s e o f f a r m e r s 2 3 a n d 2 6 , f o r t h e y p l a n t e d 
B a h a g i a e x c l u s i v e l y . B o t h t h e s e f a r m e r s s a i d that t h e y d i d 
n o t s e e a n y a d v a n t a g e i n t e r m s of y i e l d , w h i c h w a s n o t v e r y 
s u r p r i s i n g as t h e y u s e d v e r y l i t t l e f e r t i l i z e r ; i n f a c t , 
f a r m e r 2 3 d i d not a p p l y f e r t i l i z e r at a l l i n the p a d d y f i e l d . 
^ F a r m e r n o . 2 3 h a d s i x a c r e s and n o . 26 h a d t h r e e a c r e s o f 
p a d d y l a n d . 
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B u t t h e y w e r e c o r r e c t i n s a y i n g t h a t B a h a g i a f e t c h e d a h i g h e r 
p r i c e t h a n M a s u r i ( b e c a u s e o f i t s l o n g g r a i n ) . T h e r e w a s 
a 6 0 c e n t s p r e m i u m p e r p i k u l f o r B a h a g i a , a n d f a r m e r s 2 3 a n d 
2 6 e a r n e d a n a d d i t i o n a l $ 6 1 . 9 0 a n d $ 4 5 . 2 5 , r e s p e c t i v e l y , 
as a r e s u l t o f t h i s d i f f e r e n t i a l . T h i s w a s t h e o n l y e v i d e n c e 
o f a d i r e c t e f f e c t o n i n c o m e o f s e e d v a r i e t i e s u s e d . 
S E E D R A T E P E R A C R E 
T a b l e 6 . 7 a n d T a b l e 6 . 8 s h o w t h a t f a r m s t h a t a c h i e v e d 
h i g h e r p a d d y y i e l d s p e r a c r e u s e d , o n a v e r a g e , l e s s s e e d 
p e r a c r e . T h e r e i s t h u s a n e g a t i v e c o r r e l a t i o n b e t w e e n 
y i e l d a n d s e e d r a t e , t h o u g h a t a l o w l e v e l o f s i g n i f i c a n c e . 
T h e r e l a t i o n s h i p b e t w e e n y i e l d a n d s e e d u s e d p e r a c r e o f 
p a d d y i s n o t a s i m p l e o n e . T h e s e e d r a t e , a n d t h u s t h e 
r e l a t i v e s i z e o f t h e n u r s e r y , l a r g e l y d e p e n d s u p o n t h e 
d e n s i t y o f p l a n t p o p u l a t i o n r e q u i r e d i n t h e f i e l d . T h i s i n 
t u r n d e p e n d s o n s e v e r a l f a c t o r s , i m p o r t a n t a m o n g s t w h i c h 
a r e ( a ) t h e d e p t h o f f l o o d i n g ( a n d o t h e r u n f a v o u r a b l e 
f e a t u r e s ) , w h i c h i f e x c e s s i v e a r e d e e m e d to i n h i b i t t h e 
g r o w t h o f t h e p l a n t s , a n d t h u s t o r e q u i r e g r e a t e r d e n s i t y 
o f p l a n t s ; ( b ) t h e f e r t i l i t y o f t h e f i e l d , w h i c h i f h i g h , 
h a s t h e o p p o s i t e e f f e c t ; a n d ( c ) t h e a c r e a g e o f l a n d u n d e r 
p a d d y i n t h e f a r m , w h i c h o b s e r v a t i o n s u g g e s t e d g a v e s o m e 
e c o n o m i e s o f s c a l e i n the s e e d r a t e r e q u i r e d . T h u s , d e e p e r 
f l o o d i n g , l o w f e r t i l i t y o f f i e l d , a n d s m a l l a c r e a g e o f f a r m , 
w i l l e n c o u r a g e a c l o s e r s p a c i n g o n t r a n s p l a n t i n g , a n d t h u s 
t o a h i g h e r s e e d i n g r a t e . T h i s i s e v i d e n t i n T a b l e 6 . 7 
t o o . F i n a l l y , t h e r a t e o f s e e d u s e a f f e c t s f a r m c o s t s , a n d 
b e c a u s e o f i t s i n d i r e c t a s s o c i a t i o n w i t h l o w y i e l d , t h e 
f a r m p r o d u c t i o n a n d f a r m i n c o m e w i l l t e n d to b e l e s s . 
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I v a l u e d M a s u r i a n d P u l o t s e e d a t $ l 6 p e r p i k u l , 
w h i c h w a s t h e f a r m g a t e p r i c e o f g o o d c l e a n g r a i n ; B a h a g i a 
s e e d w a s v a l u e d a t $ l 6 . 6 o b e c a u s e t h e p r e m i u m f o r B a h a g i a 
w a s 6 0 c e n t s p e r p i k u l . O n t h i s b a s i s , e x p e n d i t u r e p e r 
a c r e o f s e e d s w a s c a l c u l a t e d . O b v i o u s l y , s e e d r a t e a n d 
e x p e n s e s p e r a c r e o n s e e d s a r e v e r y c l o s e l y r e l a t e d . I n t h e 
l i g h t o f t h e s e f a c t s , a n e g a t i v e c o r r e l a t i o n b e t w e e n y i e l d 
p e r a c r e a n d e x p e n d i t u r e o n s e e d p e r a c r e s h o u l d n o t b e 
s u r p r i s i n g . 
C U L T I V A T I O N P R A C T I C E S 
I n t h i s s e c t i o n i t i s i n t e n d e d t o c o n s i d e r t h r e e 
s e l e c t e d c u l t i v a t i o n p r a c t i c e s o f p a d d y w h i c h h a v e a d i r e c t 
e f f e c t o n p a d d y y i e l d . 
1 . A G E O F S E E D L I N G S W H E N T R A N S P L A N T E D . 'The l o n g e r 
t h e s e e d l i n g s r e m a i n i n t h e n u r s e r y b e y o n d t h e c o r r e c t a g e , 
t h e m o r e s e v e r e i s t h e r e d u c t i o n i n y i e l d ' , r e a d s a n 
o f f i c i a l l e a f l e t o n r e c o m m e n d e d m e t h o d s o f p a d d y p r o d u c t i o n . ^ 
F o r t h e t y p e o f p a d d y v a r i e t i e s u s e d b y f a r m e r s i n t h e 
s a m p l e , t h e r e c o m m e n d e d o p t i m u m a g e o f s e e d l i n g s f o r 
t r a n s p l a n t i n g i s 2 0 t o 2 5 d a y s . B u t o w i n g to t h e t y p e o f 
n u r s e r i e s p r e p a r e d a n d s o m e o t h e r f a c t o r s n a m e d e l s e w h e r e , 
m o s t f a r m e r s t r a n s p l a n t e d t h e s e e d l i n g s at a g r e a t e r a g e 
t h a n t h e o p t i m u m . O l d e r s e e d l i n g s ' t r a n s p l a n t e d i n t h e 
f i e l d r e c o v e r m o r e s l o w l y t h a n y o u n g e r s e e d l i n g s , e s p e c i a l l y 
i f t h e y s u f f e r s t e m a n d r o o t i n j u r y . T h i s s l o w r e c o v e r y 
^ M i n i s t r y o f A g r i c u l t u r e a n d C o o p e r a t i v e s , M a l a y s i a , 
P a d i . A g r i c u l t u r a l L e a f l e t N o . k 2 , K u a l a L u m p u r , D e c e m b e r 
1 9 6 8 ( R e p r i n t e d ) , p . 8 . 
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of older seedlings results in prolonged maturity, reduced 
tillering capacity, and reduced grain yield'. ^  These technical 
comments make it clear that the age of seedlings is an 
important cultivation practice in determining the paddy 
yield. 
Data on the age of seedlings at transplanting was 
collected t o see the effect of this factor on the yield of 
paddy per acre. The data given below (as well as in Tables 
6 . 7 and 6 . 8 ) show a negative correlation between age of 
seedlings and paddy yield; this conforms with the technical 
analysis cited above. 
Age of seedlings. No, of Average paddy yield, 
days farms gantangs per acre 
< 3 0 6 591.03 
31 - 45 26 53^.38 
> 4 5 10 504.66 
(All) (42) (535.40) 
2. PLANT TO PLANT SPACING IN FIELD. The data 
presented in Table 6 . 7 and the coefficient of correlation 
in Table 6.8 show that wider spacing of plants in the field 
is positively associated with paddy yield, and that the 
correlation is significant at the two per cent level. Closer 
spacing inhibits proliferation of tillers, reduces the 
number of grain-filled panicles and thus causes low yield 
per acre. At the same time, closer planting uses more 
labour and more seed, and thus production costs are also 
increased. Hence, a farmer planting closely is squeezed 
between low yield, and increased costs of labour and seeds. 
However, the closer spacing may be a necessary corrective 
response to infertile soil conditions or to excessive depth 
of flooding. 
^ R.I.C.E., op.cit., pp. 86-87. 
1 70 
3. DEPTH OF WATER FLOODING IN FIELD. Production 
logic dictates that (a) excessively flooded fields have to 
be planted with taller seedlings, which means the seedlings 
have to be older when transplanted. It is therefore 
necessarily associated with sub-optimal yields, and it 
creates further problems by making the farmer lag in the 
gazetted planting schedule. (b) Excessive depth of flooding 
also necessitates closer plant spacing. (c) Also excessive 
depth of flooding has been found itself significantly to 
inhibit tillering, and thus to reduce paddy yields. 
(d) Deeply flooded fields require more time to drain for 
harvesting, and consequently, the harvesting of the crop 
gets delayed. Farmers afflicted with excessive depth of 
flooding thus face further difficulty in keeping the 
gazetted planting schedule season after season. 
Weighted average* No. of Average paddy yield, 
depth of flooding, farms gantangs per acre 
inches 
< 9 11 649-7^ 
9-15 27 495.81 
4 488.20 
(All) (42) (535.40) 
*Depth of flooding weighted with the acreage. At other 
places also in this study, the depth of flooding for 
the sample farms has been expressed in the form of 
weighted average. 
In this way, excessive flooding creates serious operational 
problems, reduces paddy yield and depresses farm income.^ 
^ For experimental studies on relationship between depth of 
flooding and paddy yield, refer to: Seizo Matsushima, 
Some Experiments on Soil Water Plant Relationship in Rice. 
Ministry of Agriculture and Cooperatives, Kuala Lumpur, 
1962; and Katsuo Sugimoto, 'Result of Study on Rice Culture-
in Rice Culture in Malaya, Symposium Series No. 1. Kyoto 
University, The Centre for Southeast Asian Studxes, 1965, 
pp. 1 0 - 2 3 . 
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The data given above and in Tables 6.7 and 6 . 8 support this 
conclusion. However, excessive flooding offers one 
compensating advantage, that is, it keeps weeds down; this 
seems to be its only favourable feature; but it is 
sufficiently clear that excessive flooding causes far more 
damage than repair to paddy yield. 
SUMMARY & CONCLUSION 
This chapter has presented the data on the fixed 
and circulating capital inputs of the 42 sample farms and 
has looked at the effect they have on the income of the 
farms. 
Fixed capital consisted of farm equipment, buildings 
and livestock. If power tillers are excluded, variations 
in the amounts of capital tied up in farm equipment was 
small and did not appear to be closely associated with 
variation in farm incomes. However, possession of a power 
tiller and doing contract work with it considerably enhanced 
the income of the farmers concerned even in the short-term. 
Nevertheless, a farmer who is more aggressively enterprising 
may earn more income from his power tiller, by doing more 
contract work than another. In the sample, farmers h and 6 
were each sole owners of a power tiller, but the former 
earned about one and a half times more income from contract 
work than the latter. 
Capital tied up in poultry (including poultry sheds, 
poultry and feed costs) was not closely correlated with 
income from this enterprise. Poultry production and 
marketing techniques were also important determinants of 
income and tended to disguise the other relationships. 
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Turning to circulating capital, it was shown that 
total input of circulating capital and farm income were 
positively correlated. On the average, more circulating 
capital was used by larger farms. It was therefore no 
surprise to find circulating capital and income as closely 
related variables, as both were a function of farm size. 
On average, two-thirds of total circulating capital 
comprised wages to hired labour, land tax and rent. But 
since these factors had already been examined in the previous 
chapters, the attention in this chapter was focussed on 
the remaining circulating capital inputs, viz. fertilizers, 
seeds, feed, insecticides, weedicides, and use of power 
tiller services. 
Except for livestock feed, these inputs were used 
only for paddy production. Hence, the inputs and output of 
paddy were examined per acre. The input of fertilizers, 
pesticides, weedicides, and land preparation with power 
tiller showed poor correlations with paddy yield per acre. 
This can be understood if other relevant factors such as 
field conditions, depth of flooding, age of seedlings, and 
spacing of plants are taken into account. Three major 
cultivation factors, namely, age of seedlings at transplanting, 
spacing of plants and depth of flooding were examined. Of 
these, the last two showed statistically significant 
correlation with paddy yield. It is clear that adverse 
field conditions, unsuitable cultivation practices and 
incorrect methods of application of inputs can markedly 
negate the response of paddy yield to fertilizers, 
insecticides, etc. It also appears, as will be shown in 
the next chapter, that farmers lacked knowledge about the 
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c o r r e c t u s e o f f e r t i l i z e r s a n d p e s t i c i d e s , a n d a b o u t t h e 
p o t e n t i a l i t i e s o f n e w h i g h y i e l d i n g v a r i e t i e s o f p a d d y s e e d , 
e t c . A I L t h e s e f a c t o r s c o n t r i b u t e to t h e p o o r c o r r e l a t i o n s 
f o u n d b e t w e e n p a d d y y i e l d a n d f e r t i l i z e r s , p e s t i c i d e s , a n d 
we e d i c i d es , 
T h e a d e q u a c y o f c a p i t a l a n d c r e d i t f a c i l i t i e s w a s 
e x a m i n e d , b u t i n g e n e r a l , t h e r e w a s no e v i d e n c e to s u g g e s t 
t h a t the l a c k o f c a p i t a l a n d c r e d i t f a c i l i t i e s a v a i l a b l e 
to f a r m e r s w e r e m a j o r c o n s t r a i n t s l i m i t i n g the u s e of 
f e r t i l i z e r s , p e s t i c i d e s o r w e e d i c i d e s . I n f a c t a n u m b e r 
of t h e s a m p l e f a r m e r s w h o u s e d w e e d i c i d e s , w e r e f r o m the 
l o w e s t i n c o m e c a t e g o r y ; t h i s s u g g e s t s t h a t l o w i n c o m e w a s 
n o t a s e r i o u s c o n s t r a i n t i n u s i n g m o d e r n , c a s h i n p u t s . 
T h e v a l u e o f t h i s c h a p t e r h a s t h e r e f o r e r e s t e d 
m a i n l y i n t h e p r e s e n t a t i o n o f d a t a a n d i n s h o w i n g the 
c o m p l e x i t y o f t h e i n t e r r e l a t i o n s h i p b e t w e e n v a r i o u s c a p i t a l 
i n p u t s a n d a g r o n o m i c c o n d i t i o n s , a n d t h e m a n n e r i n w h i c h 
t h e y i n f l u e n c e t h e o u t p u t a n d the i n c o m e . H o w e v e r , t h e r e 
a r e o t h e r r e l e v a n t v a r i a b l e s w h i c h a l s o h a v e a b e a r i n g o n 
the r e s p o n s e o f p a d d y y i e l d to c a p i t a l i n p u t s a n d the 
c u l t i v a t i o n p r a c t i c e s . F o r t h i s r e a s o n it w i l l b e n e c e s s a r y 
to e x a m i n e m a n y o f t h e s e i n p u t s , a n d t h e i r r e l a t i o n s h i p 
w i t h p a d d y y i e l d a g a i n i n C h a p t e r V I I I , w i t h the aid o f 
s o m e s i m p l e t e c h n i q u e s o f m u l t i p l e c o r r e l a t i o n s a n d r e g r e s s i o n 
a n a l y s i s . 
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CilAPTER V I I 
F A R M E R S ' T E C H N I C A L K N O W L E D G E 
INTRODUCTION 
E r i t r e p r e n e u r s h i p i s a human f a c t o r d i s t i n c t f r o m 
l a n d , l a b o u r ancJ c a j j i t a l , a nd h a s t h e m a i n f u n c t i o n o f t a k i n g 
b u s i n e s s d e c i s i o n s . I n t l i e c o n t e x t o f t h i s s t u d y , t h e 
f a r m e r i s a n e n t r e p r e n e u r a nd h i s e n t r e p r e n e u r s h i p i s 
d i s p l a y e d i n h i s m a n a g e m e n t o f t h e f a r m . 
I n t h e c o u r s e o f f a r m i n g , a f a r m e r h a s t o make 
n u m e r o u s d e c i s i o n s . ^ T h e s e w i l l i n c l u d e , e . g . : - What 
t o p roc Juce? Wha t m e t h o d s o f p r o d u c t i o n t o u s e ? How much 
o f e a c h commoc l i t y t o p r o d u c e ? When t o b u y and s e l l ? Where 
t o b u y a n d s e l l ? ( B i s h o p and T o u s s a i n t 1938 , p . 2 1 ) . 
C o r r e c t d e c i s i o n m a k i n g o n a l l t h e s e q u e s t i o n s i s a v e r y 
c o m p l e x t a s k ; b e c a u s e t h e f a c t o r and p r o d u c t p r i c e s , 
p r o d u c t i o n m e t h o d s a nd r e s p o n s e s , w e a t h e r c o n d i t i o n s , 
t e c h n o l o g i c a l d e v e l o p m e n t s , i n s t i t u t i o n a l s e t t i n g s , and t h e 
l i k e c h a n g e f r e q u e n t l y . E v e n f a r m e r s i n d e v e l o p e d c o u n t r i e s , 
who b e c a u s e o f t h e i r h i g h e r l e v e l o f s c h o o l i n g , e t c . may b e 
t h o u g h t m o r e c a p a b l e m a n a g e r s t h a n many o f t h e i r c o u n t e r p a r t s 
i n t h e l e s s d e v e l o p e d c o u n t r i e s , do n o t f i n d c o r r e c t d e c i s i o n 
m a k i n g e a s y . F o r i n f o r m a t i o n and g u i d a n c e , many f a r m e r s i n 
a d v a n c e d c o u n t r i e s h i r e t h e s e r v i c e s o f f a r m m a n a g e m e n t 
c o n s u l t a n t s . T h e s e c o n s u l t a n t s k e e p d e t a i l e d r e c o r d s o f 
I t i s r e c o g n i s e . ] t h a t f a r m d e c i s i o n s a r e g e n e r a l l y f a m i l y 
d e c i s i o n s a nd n o t o f t h e f a r m e r as a l o n e i n d i v x d u a l . The 
t e r m ' f a r m e r ' h e r e means h e a d o f t h e h o u s e h o l d and h e i s 
t a k e n t o r e p r e s e n t t h e f a m i l y and h i m s e l f t o g e t h e r . 
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their client's farms; employ highly trained accountants, 
economists and agricultural experts; they collect the latest 
relevant information on various aspects of farming, and use 
computers to collate and to carry out complex analyses 
of a large variety of facts and figures in order to arrive 
at optimising decisions. The farmers of developing countries 
present a strong contrast; consider, for example, the paddy 
farmers of West Malaysia studied here. Their traditional 
and possibly well proven methods of farming have recently 
become obsolete as a result of a sudden explosion of changes 
in institutional factors, methods of production, development 
of new varieties of seeds, fertilizers, insecticides, 
herbicides, new machines, and so on. These welcome 
innovations have however created new problems for the West 
Malaysian paddy farmer. One such problem is that the 
decision making process has become much more intricate than 
ever before. 
Under these dynamic conditions, new forms of knowledge 
have become especially important. The concept of knowledge 
as a factor of production is not new. In I89O Alfred 
Marshall wrote, 'Knowledge is our most powerful engine of 
production'. Farmers' knowledge of the new techniques and 
inputs, their responses and cost-prices, etc. are essential 
to effective decision making in this context, and farmers 
who have this knowledge may be expected to make better 
decisions, and consequently to earn greater profits. It 
therefore seems logical that 'two farmers given identical 
resources in all respects but with differing levels of 
technological knowledge will have different levels of 
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production' (Whartou I963, p. 9).^ On the basis of this model 
and this line of reasoning, a positive correlation between 
farm incomes and technical knowledge was hypothesised for 
the paddy farmers. It was felt that income variations on 
the farms are partly due to variations in the knowledge 
of individual farmers. The level of technical knowledge of 
a farmer thus may be considered one of the explanatory 
variables of his farm income. The main purpose of this 
chapter is to test this hypothesis by reference to data 
obtained concerning the sample of h2 paddy farmers in 
Tanjong Karang . 
The next section of this chapter will describe some 
details of the questionnaire used, the method of data 
collection, and the analytical procedures applied. The 
third section will present the data obtained in detail and 
discuss its significance. Finally, some brief conclusions 
will be stated in the fourth section. 
METHODOLOGY 
(a) Definitions 
Knowledge is well-evidenced belief or information; 
and technical knowledge here is taken to mean specific 
information which is helpful in decision making on some or 
all aspects of farming. For the purpose of this study the 
technical knowledge examined has been confined to a few 
^ Further assumptions are: that the two farmers are in an 
identical social-cultural system, that they have the same 
objectives and goals, and that they possess the same levels 
of skill, ability and will in applying their knowledge to 
the farming activity. 
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s e l e c t e d i m p o r t a n t a s p e c t s o f p a d d y f a r m i n g . T h e r e f o r e 
t h e f a r m e r ' s t e c h n i c a l k n o w l e d g e r e c o r d e d h e r e r e p r e s e n t s 
o n l y a s m a l l p o r t i o n o f h i s w h o l e f u n d o f k n o w l e d g e , b u t 
t h i s s m a l l p o r t i o n h a s b e e n s e l e c t e d a s l i k e l y to b e c r u c i a l 
to h i s m a i n f a r m e n t e r p r i s e , p a d d y , a n d t h u s to t h e s u c c e s s 
o f t h e w h o l e o f h i s f a r m a c t i v i t y , 
(b) P r e v i o u s R e s e a r c h 
W i t h t h e b i b l i o g r a p h i c a l s o u r c e s a v a i l a b l e t o m e a n d 
i n t h e l i m i t e d t i m e a t m y d i s p o s a l , I h a v e s u c c e e d e d i n 
f i n d i n g o n l y a f e w o t h e r e x a m p l e s i n w h i c h r e s e a r c h e r s h a v e 
t r i e d t o e x a m i n e t h e k n o w l e d g e v a r i a b l e o f f a r m e r s a t a 
m i c r o l e v e l . ^ T h e e a r l i e s t w o r k s o f t h i s n a t u r e t h a t I 
i d e n t i f i e d a n d o b t a i n e d w e r e t h a t o f W i l c o x a n d L l o y d , a n d 
t h a t o f W i l c o x , B o s s a n d P o n d , b o t h p u b l i s h e d i n 1 9 3 2 . T h e 
l a t e s t w a s t h a t o f H e r m a n F e l s t e h a u s e n p u b l i s h e d i n I968. 
W i l c o x et a l . u s e d t h e k n o w l e d g e v a r i a b l e to e x p l a i n f i n a n c i a l 
U s i n g t i m e s e r i e s d a t a , a g r e a t d e a l of e x c e l l e n t 
m a c r o - l e v e l r e s e a r c h h a s h o w e v e r b e e n c o n d u c t e d o n t h e 
e c o n o m i c s a n d r o l e o f f o r m a l e d u c a t i o n i n t h e a g r i c u l t u r a l 
d e v e l o p m e n t . F o r e x a m p l e , s e e , Z v i G r i l i c h e s , 'The 
S o u r c e s o f M e a s u r e d P r o d u c t i v i t y G r o w t h , U S A g r i c u l t u r e 
I 9 4 O - I 9 6 O ' , J o u r . P o l i t i c a l E c o n . , 7 1 , A u g u s t 1 9 ^ 3 , 
p p , 3 3 ] _ / 4 6 . Z v i G r i l i c h e s , ' R e s e a r c h E x p e n d i t u r e s , 
E d u c a t i o n , a n d t h e A g g r e g a t e A g r i c u l t u r a l P r o d u c t i o n 
F i x Q c t i o n ' , A m e r i c a n E c o n . R e v . , D e c e m b e r 1 9 ^ 4 , p p . 9 6 1 - 7 ^ ; 
A n t h o n y M . T a n g , ' R e s e a r c h a n d E d u c a t i o n i n J a p a n e s e 
A g r i c u l t u r a l D e v e l o p m e n t 1 8 8 0 - 1 9 3 8 ' , T h e E c o n o m i c 
S t u d i e s Q u a r t e r l y , 1 3 , F e b r u a r y a n d M a y 1 9 ^ 3 , PP- 2 7 - 4 2 
a n d p p . 9 1 - 1 0 0 c i t e d i n T h e o d o r e W . S c h u l t z , ' W o r l d 
A g r i c u l t u r e i n R e l a t i o n t o P o p u l a t i o n , S c i e n c e , E c o n o m i c 
D i s e q u i l i b r i u m a n d I n c o m e I n e q u a l i t y : R e f l e c t i o n s a n d 
U n s e t t l e d Q u e s t i o n s ' , P r o c e e d i n g s o f t h e n t h I n t e r n a t i o n a l 
C o n f e r e n c e o f A g r i c u l t u r a l E c o n o m i s t s ( h e l d 2 1 - 3 0 A u g u s t 
1 9 6 7 a t S y d n e y ) . L o n d o n , O x f o r d U n i v . P r e s s , I 9 6 9 , 
p p . 1 3 0 - 4 0 ; a n d D . P . C h a u d h r i , E d u c a t i o n a n d A g r i c u l t u r a l 
P r o d u c t i v i t y i n I n d i a , P h . D . d i s s e r t a t i o n , U n i v e r s i t y o l" 
D e l h i , 1 9 6 8 c i t e d i n F . W e l c h , ' E d u c a t i o n i n P r o d u c t i o n ' , 
J o u r . P o l i t i c a l E c o n . , 7 8 , J a n u a r y - F e b r u a r y 1 9 7 0 , p p . 3 5 - 3 9 . 
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earnings of samples of farms in the U.S.A., whereas in 
Felstehausen's study, knowledge was examined as the variable 
to-be-explained by the personal characteristics of farmers 
in a developed (the Netherlands) and an under-developed 
country (Colombia). The importance of a farmer's knowledge 
has been also emphasised in the diffusion and adoption of 
farm innovations, and rural sociologists studying the 
diffusion and adoption processes have empirically investigated 
the knowledge variable.^ The study in this chapter is of the 
type undertaken by Wilcox, et al. (l932). Their method was to 
request farmers to answer a large number of questions on 
the fundamentals involved in various aspects of farm 
production. The answers were then scored, aggregated and 
examined vis-a-vis farm income, etc., and a positive 
correlation between the knowledge score and farm income was 
found. 
Micro-level studies of this nature are not available, 
as far as I am aware, on Malaysia. However there are some 
studies that deal with the level of schooling of Malaysian 
farmers; however the data given by Narkswasdi and Selvadurai 
(1967a, b and c), Selvadurai and Arope (1969), the Farm 
See, for example, T.K. Moulik, J. P. Hrabovszky and 
C.S.S. Rao, 'Predictive Value of Some Factors of Adoption 
of Nitrogenous Fertilizers by North Indian Farmers', 
Rural Sociology, 3 1 D e c e m b e r I966, pp. 467-77; 
George H. Beal and Donald N. Sibley, I966, 'Adoption 
of Agricultural Technology Among the Indians of Guatemala', 
and Robert Whittenberger and Eugenio Maffex, 1906, 
'Innovativeness and Related Factors in a Rural Colombian 
Community. Both papers presented at the Rural Sociological 
Society, Miami Beach, Florida and cited in Everett M. Rogers, 
Modernisation Amon^ Peasants, The Impact of Communication. 
Holt, Rinehart & Winston, New York, 1969, PP• 302-3-
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Economic Survey of the Muda River Project I 9 6 6 (Ministry 
of Agriculture I967), and by other cross-sectional studies 
do not seem to show an identifiable relation between 
illiteracy levels of farmers and the yields of rice, or 
farm incomes. This may have been due to the manner in which 
farmers were grouped. Earlier, a series of articles was 
published (in the late 1950s) in the Malaysian Agricultural 
Journal under the common title of 'Master Farmers of Malaya'. 
(For details, refer to the Journal's volumes h^ and h2 
for 1958-59') These descriptive articles depicted the 
past and present outstanding features of about ten selected 
progressive farmers from different regions of West Malaysia. 
These descriptions suggested that in general the secret of 
success of the 'Master Farmers' was to be found in high 
ambitions, better social contacts, knowledge, initiative, 
hard work, skills, business-like attitudes, better 
agricultural husbandry, patience, persistence, innovativeness, 
and so on. These articles, though interesting and broadly 
supporting the hypothesis of this study, are however not 
precisely in the area specifically examined here. 
(c) Questionnaire and Data Collection 
After observing the farmers and their conditions for 
nearly two crop seasons (in order to identify the type of 
knowledge that would be appropriate for this purpose) a 
questionnaire was designed to test key items of the farmers' 
knowledge. This is shown in Appendix-3 (Schedule il). It 
contains 18 questions on various aspects of paddy Farming. 
Two of the questions (number l4 and 18) refer to institutional 
aspects, one (nuinber 12) to the price of an input, and the 
remaining 15 refer to production methods, such as seed 
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varieties, seeding rate, nursery practice, plant spacing, 
water control, fertilizers, pests and their control. 
The questionnaire was quite small. It was shorter 
and simpler than those used by Wilcox, et al. However, it 
was felt that the questionnaire is reasonably capable of 
discriminating between farmers according to their levels 
of technical knowledge. In deciding upon the nature, form, 
number and order of the questions, the views of agricultural 
experts, extension workers, and others were obtained. 
Questions were confined to information disseminated by 
extension workers or discussed in the available extension 
literature published by the Department and the Ministry of 
Agriculture. Accordingly, no question was asked, for instance, 
on weedicides. The idea was to ask only questions about 
which farmers could fairly be expected to have knowledge. 
The questionnaire was pretested before being fixed 
in its final form. I personally participated in every 
interview at which these questions were posed by my field 
assistants. Where a question did not appear to be fully 
understood by the respondent in the first instance (which 
was not very often), additional explanation was given. 
Care was taken not to ask leading questions or induce biased 
responses. The questiomiaire was administered at the end of 
the second season I969 and it was nearly the last item of 
my fieldwork. 
There are many problems in using such a questionnaire. 
Most people like to appear before others as more intelligent, 
knowledgeable and informed than they actually are. Hence, 
Without sufficiently preparing his respondents (and himsell" 
too!) it is easy for a research worker seriously to offend 
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and embarrass them. If, by accident this is done, not 
only may the responses from the farmers be biased, but the 
farmers may cease to cooperate, making further prolonged 
fieldwork almost impossible. A brief description of hov 
the issue was tackled for this study is given here, as it 
has a direct bearing on the quality and the reliabilixy of 
the data. 
Ve (i.e. my field assistants and I) vere conscious 
of the risk that in administering the questionnaire, 
unintentionally we might seriously annoy the farmers, and 
thus trip over the very bee-hive from which we vranted to 
extract useful information. Our first precaution was to 
keep the questionnaire as the last item of fieldwork, so 
that at least the collection of the other data would not be 
adversely affected. Vhilst the other work was in progress, 
we kept on discussing among ourselves the best means of 
extracting this honey without being stung. Ve came to the 
conclusion that there was no better way than carefully 
explaining the objective of the questionnaire beforehand. 
Somewhat apprehensively we put the plan into action. Ve 
explained truthfully to each respondent the purpose of the 
questionnaire, and asked him in earnest not to feel offended. 
To our great relief and delight, it worked. In retrospect, 
I feel, the sound rapport we had managed to establish by 
this time, and also the farmers' confidence in the sincerity 
of our intentions, greatly helped over this sensitive 
issue. I therefore feel some confidence in the data presented 
in this chajjter. 
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(d) Scoring Problems 
When the knowledge of a respondent is to be measured 
on the basis of the answers given by him to a set of 
questions asked, the scoring and aggregation of scores on 
individual questions is difficult. There is perhaps no 
perfect method of scoring; there is not any completely 
objective way of deciding upon the weighting to be assigned 
to one question relative to another; and finally, in 
aggregation of the individual scores it is difficult 
to decide whether the correct procedure is to follow 
additive * • • )» multiplicative -^o • • ) > I ^ n. i n. 
some other procedure. These are indeed very difficult 
methodological problems. Under these circumstances, whatever 
a researcher does in respect of scoring weighting or 
aggregating, he cannot be sure that he is correct. The best 
answer is, perhaps, for the researcher to use conventional 
methods tempered by his own judgement to overcome the 
aforesaid methodological problems. But this can never be 
a complete answer. Due to lack of absolutely objective and 
tangible evidence of the fairness of his judgement, a 
researcher may be hard put to fully justify, if required, 
the methodological procedures used by him. Such, in reality, 
is the unescapable problem here. Within the unavoidable 
methodological limitations, 1 have tried to be as objective 
as possible in deciding upon the scoring, weighting and 
aggregating issues; and the procedures followed in respect 
of these are fully described below: 
.^.nr^ inff Procedure Used. Question 1 was not scored 
since it was simply an introductory query for Questlous 2, 
3, 4 and 5- Each of the remaining questions, or ils 
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p o r t i o n s , w a s s c o r e d o n t h e z e r o to one s c a l e ; z e r o b e i n g 
the m i n i m u m a n d o n e t h e m a x i m u m p o s s i b l e i n d i v i d u a l s c o r e . 
F o r Q u e s t i o n s 2 t o 7 , 9 a n d 12 to I 6 , e a c h c o r r e c t a n s w e r 
was a w a r d e d a s c o r e o±^  o n e , a n d a n y o t h e r a n s w e r w a s g i v e n 
z e r o ; w h e r e a s , t h e a n s w e r s t o Q u e s t i o n s 8 , 1 0 , 1 1 , 1 7 a n d 18 
h a d i n t e r m e d i a t e r a n g e o f s c o r e s i n t h e z e r o t o o n e s c a l e . 
F o r e x a m p l e , t h e f a r m e r s ' a n s w e r s t o Q u e s t i o n 8 , o n t h e 
o p t i m u m a g e o f M a s u r i p a d d y s e e d l i n g s a t t r a n s p l a n t i n g t i m e , 
w e r e s c o r e d i n t h e f o l l o w i n g m a n n e r -
A n s w e r : A g e o f s e e d l i n g s - S c o r e 
2 1 t o 2 5 d a y s 1 . 0 0 
2 6 - 2 9 " 0 . 9 0 
3 0 - 3 3 " 0 . 7 5 
3 4 - 3 7 " 0 . 5 5 
3 8 - 4 1 " 0 . 3 0 
m o r e t h a n 4l d a y s 0 
T h e b a s i s f o r d e c i d i n g t h e a c t u a l s c o r e s b e t w e e n the e x t r e m e s 
o n t h e z e r o a n d o n e s c a l e i n t h e a b o v e e x a m p l e w a s s i m p l e . 
T h e o p t i m u m a g e r e c o m m e n d e d b y t h e a g r o n o m i s t s a n d e x t e n s i o n 
w o r k e r s , w a s t a k e n a s 2 5 d a y s . N o f a r m e r a n s w e r e d t h i s 
q u e s t i o n u n d u l y o n t h e l o w s i d e , t h a t is w i t h a n u m b e r l e s 
t h a n 2 1 d a y s , s o i t w a s u n n e c e s s a r y t o p r o v i d e a s c o r i n g 
s y s t e m f o r u n d e r - e s t i m a t e s o f t h e o p t i m u m a g e f o r 
t r a n s p l a n t i n g . F o r r e s p o n s e s o v e r the o p t i m u m , t h e s c o r i n g 
w a s b a s e d o n t h e f a c t , o n w h i c h a l l a u t h o r i t i e s c o n s u l t e d 
a g r e e d , t h a t t h e m o r e t h e d e l a y f r o m t h e o p t i m u m a g e , t h e 
g r e a t e r w o u l d b e t h e a d v e r s e e f f e c t o n p a d d y y i e l d , a n d 
a c c o r d i n g l y t h e l o w e r t h e s c o r e . I n t e r m e d i a t e s c o r e s f o r 
o t h e r q u e s t i o n s w e r e d e c i d e d i n a s i m i l a r m a n n e r . 
; s 
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E x c e p t f o r Q u e s t i o n 11, e a c h of the r e m a i n i n g 
questions h a d a m a x i m u m t o t a i s c o r e of one,, But Q u e s t i o n 11 
on f e r t i l i z e r s w a s g i v e n a t o t a l of t h r e e , f i r s t l y because 
it was c o n s i d e r e d a p a r t i c u l a r l y i m p o r t a n t q u e s t i o n , and 
secondly b e c a u s e i n f a c t it is three q u e s t i o n s : f i r s t , 
on n a m e s ; s e c o n d , o n the q u a n t i t i e s p e r a c r e ; and t h i r d , 
on the t i m i n g of f e r t i l i z e r a p p l i c a t i o n s . F u r t h e r , as a 
fully c o r r e c t a n s w e r w o u l d m e n t i o n two types of f e r t i l i z e r s , 
t h e r e f o r e t h e r e w o u l d be two n a m e s , two different r e s p e c t i v e 
rates and two t i m i n g s of t h e i r a p p l i c a t i o n . It therefore 
p r o v i d e d s i x ' b o x e s ' , e a c h w i t h a m a x i m u m - m i n i m u m score 
of 0 . 5 to z e r o ; h e n c e c o l u m n w i s e e a c h q u e s t i o n was scored 
on a u n i f o r m z e r o to one s c a l e . 
T h e t o t a l p o s s i b l e score f o r a l l questions i n the 
q u e s t i o n n a i r e w o u l d thus be 19. A p p e n d i x - 4 lists the 
a n s w e r s d e e m e d as c o r r e c t in r e s p e c t of a l l the q u e s t i o n s , 
and A p p e n d i x - 5 g i v e s the scoring p r o c e d u r e and scores f o r 
e a c h type of a n s w e r to the q u e s t i o n s . Table 7.I g i v e s the 
i n d i v i d u a l s c o r e s o b t a i n e d b y e a c h f a r m e r to e a c h q u e s t i o n . 
W e i g h t i n g and A g g r e g a t i o n . W e i g h t s were c o n s i d e r e d 
from two a n g l e s . F i r s t , the i m p o r t a n c e of the item of 
k n o w l e d g e i n q u e s t i o n to s u c c e s s f u l p a d d y p r o d u c t i o n ; and 
s e c o n d , the d i f f i c u l t y of the q u e s t i o n s c o n c e r n e d . 
T h e v a r i o u s a s p e c t s of k n o w l e d g e of p a d d y p r o d u c t i o n 
c o v e r e d i n the q u e s t i o n n a i r e , on the basis of m a x i m u m 
s c o r e s a l l o w e d , w e r e g i v e n r e l a t i v e emphases as s h o w n in 
T a b l e 7 . 2 . G r e a t e r e m p h a s i s was g i v e n to k n o w l e d g e about 
the n e w , h i g h y i e l d i n g v a r i e t y ( B a h a g i a ) of pad<ly, to 
k n o w l e d g e o f f e r t i l i z e r s and t h e i r use and to k n o w l e d g e a b o u t 
pests and t h e i r c o n t r o l . A f t e r t h a t , e m p h a s i s was g i v e n 
to k n o w l e d g e a f f e c t i n g the p r o d u c t i o n and t r a n s p l a n t i n g u|-
s e e d l i n g s , p l a n t s p a c i n g , w a t e r c o n t r o l and c r e d i t . 
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TABLE 7 . 1 
FARMERS' TECHNICAL KNOWLEDGE - SCORES OBTAINED UY FAHMERS ON INDIVIDUAL QUESTIONS ( n ) 
, < i lueat l on n u m b e r ( b ) 
No. 2 3 I4 5 6 7 8 9 1 0 1 1 1 2 1 3 1I4 1 5 1 6 1 7 18 
a l a l l a l i i b i b l i b i l l 
1 _ _ « _ 1 0 1 0 1 0 . 5 0 0 0 0 0 1 - 1 1 1 1 0 
2 0 1 0 0 0 1 1 1 1 0 . 5 0 . 5 0 0 0 0 1 - 1 1 0 0 0 . 8 
3 0 1 0 1 1 0 1 1 1 0 . 5 0 . 5 0 0 . 5 0 0 1 0 1 1 ) 0 . 5 1 
I4 . - - - 0 0 0 . 7 5 1 1 0 . 5 0 . 5 0 0 0 0 1 0 1 1 1 0 1 
5 0 0 0 0 1 0 0 . 9 0 1 1 0 . 5 0 . 5 0 0 0 0 0 - 1 1 1 0 0 
6 _ - - 0 0 O.-i-i 1 1 0 . 5 0 . 5 0 0 0 0 0 - ) 1 1 0 "i 
7 _ _ - 1 0 0 . 9 0 1 1 0 . 5 0 0 0 0 0 1 1 1 1 1 0 . 8 
8 _ _ _ 0 1 1 0 1 0 . 5 0 . 5 0 0 . 5 0 0 1 - 1 1 1 1 0 
9 _ _ - 1 0 0 . 7 5 0 0 . 6 0 . 5 0 . 5 0 0 0 0 1 - 1 1 1 0 0 . 8 
1 0 _ _ _ 0 1 0.75 1 1 0 . 5 0 . 5 0 0 0 0 1 - 1 1 1 0 0 
11 _ _ - _ 0 0 0 . 7 5 1 1 0 0 0 0 0 0 1 - 1 1 1 0 0 
1 2 _ _ - 0 0 0 . 5 5 0 1 0 . 3 0 . 5 0 0 0 0 1 1 1 1 1 1 0 
13 0 1 0 0 0 0 0 . 9 0 0 1 0 . 5 0 . 5 0 0 0 0 1 -
1 1 1 0 1 
lit _ _ 1 1 1 0 1 0 . 5 0 . 5 0 0 0 0 1 - 1 1 1 0 0 . 8 
15 _ _ _ 1 0 0 . 3 0 0 0 . 5 0 0 0 0 0 1 - 1 1 1 0 0 
1 6 0 1 0 0 1 1 1 1 t 0 . 5 0 . 5 0 0 . 5 0 . 5 0 . 5 1 -
1 1 1 1 0 
17 1 1 0 1 0 0 1 1 1 0 0 0 0 
0 0 1 0 1 1 1 0 0 
18 . . _ _ 1 1 0 . 7 5 0 1 0 . 5 0 . 5 0 0 . 5 0 . 5 0 1 - 1 1 1 0 0 
19 0 1 0 1 1 0 0 . 3 0 0 1 0 . 5 0 . 5 0 0 
0 0 1 - 1 1 0 1 0 
2 0 0 0 1 0 1 0 . 5 0 . 5 0 0 . 5 0 . 5 0 1 -
1 1 0 1 0 
2 1 0 0 0 . 7 5 1 1 0 . 5 0 . 5 0 0 0 0 1 -
1 1 0 0 0 
2 2 _ _ 1 1 0 . 9 0 0 1 0 . 5 0 . 5 0 0 0 0 1 - 1 1 1 0 0 
23 0 1 0 0 0 0 1 0 1 0 . 5 0 . 5 
0 0 0 0 1 - 1 1 1 0 t 
0 
2lt . 0 1 1 1 0 . 1 0 . 5 0 . 5 0 0 
0 0 1 - 1 1 1 0 
25 0 1 0 0 1 1 0 . 7 5 1 1 0 . 5 0 . 5 0 
0 0 0 0 - 1 1 1 0 0 
2 6 1 1 0 1 0 0 1 1 1 0 . 5 0 . 5 0 0 
0 0 1 - 1 1 0 0 
27 1 0 0 . 7 5 1 0 . 1 0 0 0 0 . 5 
0 0 1 - 1 1 1 0 . 5 0 . 8 
28 0 1 0 0 0 1 0 . 7 5 1 0 . 6 0 . 5 0 . 5 0 
0 0 0 1 - 1 1 1 0 . 5 0 
29 0 0 1 0 1 0 . 5 0 . 5 





Q 30 . . _ _ 0 0 0 0 1 0 . 5 0 . 5 0 0 0 0 1 
1 1 1 
3 ' 1 0 0 . 7 5 t 1 0 . 5 0 . 5 0 
0 0 0 1 1 t 
32 _ 0 1 1 1 1 0 . 5 0 . 5 0 0 0 0 1 







0 . 8 
33 _ _ 1 0 0 . 3 0 1 1 0 . 5 0 - 5 0 0 0 0 1 0 0 
Jh _ _ _ 0 0 0 1 1 0 . 5 0 . 5 0 0 0 




35 0 1 0 . 9 0 0 1 0 . 5 0 . 5 
0 0 0 0 1 
1 
36 0 0 0 . 7 5 1 1 0 . 5 0 . 5 
0 0 0 0 1 " 
1 
] 0 0 
37 _ _ 1 0 0 . 7 5 0 1 0 . 5 0 . 5 0 0 . 5 
0 0 . 5 ' 0 ] 
) 1 1 0 . 5 0 
3 8 _ 0 0 0 . 9 0 0 0 . 1 0 . 5 0 . 5 0 0 0 
0 1 
1 0 0 
39 0 0 0 - 7 5 1 0 . 1 0 . 5 
0 0 0 0 0 0 
^ ] 1 0 0 
140 1 0 0 0 1 0 . 5 0 . 5 
0 0 . 5 0 . 5 0 1 
1 0 0 
'4 1 0 0 0 . 7 5 1 0 . 6 0 . 5 0 . 5 
0 0 0 0 1 
1 0 1 0 0 
1,2 - - - - 0 1 1 1 
0 . 1 0 . 5 0 . 5 0 0 0 
0 1 
( » ) F o r d e t a i l - o n t h e c , u e e t l o n s f " ' ' t h e s c o r l n R p r o c e d u r e e e e ^ ^ " " " " " 
' S c o r i n g P r o c e d u r e U a e d ' I n C l i n p t e r V I I , A p p e n d J X j \ 
( b ) F o r d e t a i l s o n e a c h q u e s t i o n , s e e A p p e n d i x - 3 ( S c h e d u l e . . ) . 
1 8 6 
Questions 6 , 7 , 8 , 11, 12 and 16 were relatively 
simple and were classed as 'easy' and the remaining as 
'difficult'. The criterion used for this classification 
was that 'easy' questions were more likely to be correctly 
answered because the knowledge involved had been the 
subject of intensive extension activity. Knowledge of the 
'difficult' questions, which had been less publicised, 
was taken to represent a higher level of technical expertise 
For this reason the 'difficult' questions were given weight 
of 1.5 times that for the 'easy' ones. The procedure 
followed was first, to obtain separate sub-totals of the 
scores (on the zero to one scale) for 'easy' and 'difficult' 
groups of questions for each farmer; second, to multiply 
the sub-total for 'difficult' questions by 1.5; third, to 
add the result to the sub-total for 'easy' questions. The 
latter sum of scores was taken as the index of technical 
knowledge of the farmer. The maximum possible sum for the 
sub-totals would thus be 8 and 16.5 respectively for the 
'easy' and the -difficult' groups. The range of possible 
scores for the whole questionnaire was therefore 0 to 2k.5 
for any individual respondent farmer. 
The technical knowledge scores so secured by 
individual farmers are shown in the second column of Table 
7.3. The highest score was l6.75 (approximately 68 per cent 
of the maximum possible) achieved by farmer number 3- At 
the other end, the lowest score, (i.e. I8 per cent 
of the maximum possible) was obtained by farmer nu^nber 39-




Weights Applied to Main Aspects of Knowledge about 
Paddy Production 
Question 
number Aspect s Score 
io of 
total 
( 1 ) ( 2 ) (3) ( M 
& 5 
New high yielding variety, 
Bahagia 6 2h 
6,7 & 8 Seedling production (seeding 
rate, nursery fertilizer, and 
optimum age of seedlings for 
transplanting) 
3 12 
9 Spacing of plants in the field 1.5 6 
10 Irrigation water, depth of 
flooding in the field 1.5 6 
11,12 & 
1 3 
Fertilizers for the field 
(names, rate per acre, time of 
application, price and plant 
food content) 
5-5 2 3 
1 4 , 1 5 , 1 6 
& 1 7 
Pest control 5.5 2 3 
18 Credit, loan for power tiller 1.5 6 
TOTAL 24.5 100 
^^^ Question no. 1 not scored. 
RESULTS AND DISCUSSION 
This section deals with the examination of data from 
the viewpoint of the hypothesis set out earlier. The 
technical knowledge measured here represents only a part of 
the total knowledge possessed by the farmer regarding paddy 
production and other matters that could be considered 
relevant. Also, although the level of knowledge is one oC 
the determinants of a farmer-s managerial or decision-making 
abiiity, it may not be fully used in production for several 
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TABLE 7.3 
SCORES FOR FARMERS' TECHNICAL KNOWLEDGE AND OTHER 
CHARACTERISTICS OF FARMERS 
Farmer's Farmer's 
technical age (t>) Sub-race Whether 
Farm knowledge, of Malay literate or 
No. Score^^l Year farmer illiterate(c 
1 10. 50 
2 1 2 . 2 0 
3 1 6 . 7 5 
4 1 1 . 2 5 
5 9.90 
6 10.05 
7 13. 10 
8 1 1 . 5 0 
9 9.85 
10 1 0 . 7 5 
11 8 .75 
12 1 1 . 0 5 
13 1 1 . 4 0 
i4 1 1 . 7 0 
15 6.80 
16 16.50 
17 1 3 . 5 0 
18 1 1 .25 
19 1 1 .80 
20 9.50 
21 8. 25 
22 10. 40 
23 11 .50 
24 9.65 
25 12 . 25 
26 1 3. 00 
27 10.85 
28 12.40 
29 8. 50 
30 7 .50 
31 9.25 
32 1 2 . 5 0 
33 1 1 . 50 
34 10.50 
35 7 .90 
36 1 1 .25 




41 9. 15 





























































































































- i n > H « c; + ii(iv th(? tonn far-iiior N.B. As in all other places xn this study, 
means head of the household. 
details or scorl.,«, sec section ontilL.,., 
Aggregation" in Chapter Vll. 





Age as at the end of 
the purpose of this study, 
rate if he could read Ma.la For litera., 
scripts, and if could 
illiterate. 
a fa rill ei' 
y in eithe 
read neittier, he w. 
1909. 
was cons.id(!r(;d 
r Jawi Of lUuiii 
;is considered 
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r e a s o n s . N o t w i t h s t a n d i n g t h i s , i t h a s b e e n a s s u m e d t h a t 
t h e k n o w l e d g e r e s o u r c e w a s f u l l y u s e d , a n d t h a t t h e f a r m 
i n c o m e , a n d t h e e f f i c i e n c y o f u s e o f o t h e r f a r m r e s o u r c e s , 
d u r i n g t h e s e c o n d s e a s o n I 9 6 9 , w a s p a r t l y d e t e r m i n e d b y 
i t . T h e v a l i d i t y o f t h i s a s s u m p t i o n c a n b e c h a l l e n g e d o n 
o n e m o r e c o u n t . I t c a n b e a r g u e d t h a t i n c o m e d e t e r m i n e s , 
a t l e a s t i n p a r t , t h e l e v e l o f k n o w l e d g e . A n d t h u s i t c a n 
b e p r o p o s e d t h a t k n o w l e d g e i s a f u n c t i o n o f i n c o m e . T h e r e 
i s a ' c h i c k e n o r t h e e g g ' t y p e o f s i t u a t i o n h e r e . H o w e v e r 
f o r t h e p u r p o s e o f t h i s a n a l y s i s , t h e a s s u m p t i o n h a s b e e n 
t h a t k n o w l e d g e i s a d e t e r m i n a n t o f f a r m i n c o m e . 
I n T a b l e 7 . 4 t h e 4 2 f a r m e r s h a v e b e e n g r o u p e d i n t o 
f o u r k n o w l e d g e c l a s s e s , i n a c c o r d a n c e w i t h t h e k n o w l e d g e 
s c o r e s s h o w n i n T a b l e 7 . 3 . T h e t a b l e a l s o g i v e s t h e f a r m 
i n c o m e s , e f f i c i e n c y r a t i o s a n d o t h e r c o n n e c t e d i n f o r m a t i o n . 
T h e r e l a t i o n s h i p b e t w e e n k n o w l e d g e a n d s e l e c t e d v a r i a b l e s 
i s d i s c u s s e d b e l o w . T h e s e v a r i a b l e s a r e , o f c o u r s e , 
i n t e r d e p e n d e n t , b u t f o r t h e p u r p o s e o f d i s c u s s i o n , t h e y 
a r e e x a m i n e d s e p a r a t e l y , 
1 . F a r m I n c o m e , A s s t a t e d e a r l i e r , a f a r m e r w i t h 
h i g h e r t e c h n i c a l k n o w l e d g e a b o u t p a d d y p r o d u c t i o n i s 
e x p e c t e d t o m a k e b e t t e r f a r m d e c i s i o n s t h a n a l e s s 
k n o w l e d g e a b l e f a r m e r . H e n c e t h e f a r m i n c o m e s e a r n e d b y 
t w o f a r m e r s s h o u l d c o r r e l a t e w i t h t h e i r l e v e l s o f t e c i m i c a l 
k n o w l e d g e . T h i s h y p o t h e s i s i s s u p p o r t e d b y t h e d a t a h e r e . 
T h e g r o s s i n c o m e f r o m p a d d y a n d f a m i l y l a b o u r i n c o m e a r e t w o 
i m p o r t a n t m e a s u r e s o f t o t a l f a r m i n c o m e u s e d i n t h i s s t u d y . 
T h e d a t a i n T a b l e 1 . h a s w e l l a s t h e c o r r e l a t i o n c o e f f i c i e n t s 
s h o w t h a t f a r m e r s ' t e c h n i c a l k n o w l e d g e s c o r e i s p o s i t i v e l y 
a s s o c i a t e d w i t h g r o s s i n c o m e f r o m p a d d y ( r = 0 . 3 8 ) a n d w i t h 
f a m i l y l a b o u r i n c o m e ( r = 0 . 3 7 , s i g n i f i c a n t a t t h e 2 p e r c e n t 
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Table 7-'^ 
Relationship of Farmers' Technical Knowledge to Farm 
Income and Other Variables 
(Average per farm) 
owledge score, 











1 0 . 
11 
Number of farms 12 17 
Technical knowledge of 
farmer: 
ia) Score 
b) Score in (a) as ^ 
of maximvun possible 27-1 
6.65 
Family labour income, $ 
Gross income from 
paddy, $ 
Paddy yield per acre, 
gantangs 
Gross income from paddy 
per hour of labour 
input, $ 
9 . 1 5 1 1 . 0 3 
37.4 45.0 
683.99 925-92 1255-88 
947.28 1 2 0 5 . 3 1 1618.itO 
kk6.6^ 493.97 564.58 
Gross income from paddy 
per $ input of circulating 
capital, $ 
Age of farmer, years 
Proportion of farmers 
Illiterate in the 
class, ^ 
0. 67 
7 . 9 6 
57-80 
7 5 . 0 
Sub-race of farmers, 
proportion in the 
class, of: 
a.) Javanese, % 
b) Banjar, % 
Area operated of: 
(a) paddy, acres 
(bj coconut, acres 
(c) farm (a,) + (b), 
acres 
7 5 . 0 
25.0 
3.00 
2 . 13 
5 - 1 3 
0.99 
1 1 .05 
45-80 
4 1 . 7 
50.0 
50.0 
3 - 6 3 
1 .40 




1 7 - 6 
















5 . 2 3 
*Acreage, labour 
enterprise. 








1 1 . 3 1 
46. 70 
2 6 . 2 





1 9 1 
level). Table 7,4 also shows that the increases in farmers' 
technical knowledge score and the farm incomes are almost 
proportional, except for the highest knowledge class, for 
which the increase in income is less than proportional to 
increase in knowledge score. This suggests that knowledge, 
like other inputs, may be subject to diminishing returns 
even at this level. 
2. Resource Productivity. Output measured per unit 
of some input is an imperfect, but nonetheless useful measure 
of resource productivity. Three such measures of resource 
productivity are used here. They are: (a) paddy yield per 
acre of paddy land operated, (b) gross income from paddy per 
hour of labour input (family plus wage labour) and (c) gross 
income from paddy per unit input of circulating capital 
used,^ These ratios will be used to assess the productivity 
of land, labour and capital resources used in paddy enterprise; 
in Table 7.4, it is very clearly seen that the productivity 
of each of these three inputs is positively correlated with 
the knowledge score of the farmers. 
The manner in which this may take place is not 
difficult to understand. A farmer with more technical 
knowledge about paddy production may be expected to act in 
such a manner as will enable him -to obtain a higher yield 
per unit of land. He is more likely to use fertilizers, 
insecticides, weedicides and other inputs at a right time, 
in right quantities and apply them in right manner. In 
Chapter VI it was shown that a nuinber of farmers in the 
^ value of seeds, fertilizers, weedicides and the power tiller charges only were termed here 
circulating capital. 
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sample were unable to realise the full potential benefits 
of inputs like weedicides and fertilizers, due to their 
lack of knowledge about the correct method of using them. 
Similarly, a more knowledgeable farmer may be 
expected to utilise family and hired labour in a way which 
will increase his output of paddy. For instance, he is 
more likely to transplant the paddy carefully, to do a 
better job of manual weeding, to apply fertilizers and 
other chemicals evenly and thoroughly. 
To sum up: A higher level of technical knowledge 
helps a farmer to use his land, labour and capital resources 
more effectively. Hence, on his farm the productivity of 
the resources used will be higher. This conclusion is 
supported by the figures in Table l.h. 
3 . Age, Literacy and Race of Farmers. Who are 
likely to be the more (or less) knowledgeable farmers? 
And, what are their characteristics? Some answers to these 
questions have already been provided above in terms of 
yield per acre, income, and so on. Further answers can be 
given regarding some personal characteristics of the farmers 
The data presented in Table 1 .k show that in general the 
less knowledgeable farmers tended to be relatively (a) more 
aged, (b) incapable of reading or writing Malay J a ^ and 
Rumi scripts and (c) belonged to the Javanese rather than 
to the Banjar sub-Malay racial group. Marked tendencies in 
these respects can be seen in the data. 
It is in the realms of anthropology or psychology or 
sociology, and thus beyond the bounds of my competence as a 
student of economics, to say why Banjar Malays were mo: 
knowledgeable paddy farmers than the Javanese Malays 
ire 
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The negative correlation of farmers' age and 
illiteracy with their knowledge scores are however more 
readily understood. It seems that, as farmers grow older, 
a stage is reached when they begin to find it more difficult 
to keep themselves abreast with the latest technological 
developments in paddy farming. On literacy: a literate 
farmer^ has more ready access to knowledge about new seeds, 
fertilizers, pesticides, etc. through newspapers, 
magazines, posters, extension bulletins and billboards. 
Illiteracy is an impediment to the acquisition of much of 
this knowledge,and negative correlation observed here 
between illiteracy and knowledge is to be expected. 
It must however be emphasised that these are very 
broad generalisations, and individual exceptions are not 
rare. 
U. Acreage Under Crops and Farm Area. The last 
factors to be examined in this general context are 
(a) acreage under paddy, (b) acreage of coconuts in bearing, 
and (c) total area of farm, which is the sum of (a) and (b). 
Table 7.4 shows that total farm area remains more or less 
constant over the range of farmers' knowledge scores. 
However in relation to the acreage under the different crops, 
some interesting features are noticed. Table shows 
that the farmers with the higher knowledge score operated a 
larger area of paddy, and less of coconuts. Thus, the 
knowledge score shows a positive correlation with the acreage 
of paddy. It is conceivable that the knowledge l ac tor may 
^ A farmer was considered literate in this study If he 
could read Malay in either Jawi or Rumi scripts. 
19^ 
have some causal influence in this relationship, in the 
sense that a more knowledgeable farmer may manage to secure 
a larger acreage of paddy over the years. But to understand 
it fully, more data, particularly historical information 
regarding the acquisition of these lands, is needed for 
each farmer. Since such information was not collected, the 
associations of paddy and coconut acreages with knowledge 
score cannot be adequately analysed. 
CONCLUSION 
Despite some methodological and analytical problems, 
the conclusion of this chapter is clear. The farmer's 
knowledge of various aspects of paddy production has 
emerged as one of the determinants of farm income and 
resource productivity. The hypothesis stated earlier in 
this chapter therefore finds some support. 
Comparing the maximum possible knowledge score of 
24.3 and the scores obtained (sample average 10.6), it is 
evident that there are important gaps in the knowledge 
of the Tanjong Karang paddy farmers. There is clearly some 
scope for further improving the efficiency of resource use 
and farm output by improving the farmers' knowledge of some 
fundamentals of modern farming. 
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CHAPTER VIIT 
R E L A T I V E I M P O R T A N C E O F T H E 
I N C O M E D E T E R M I N A N T S 
T h i s chapter brings together a number of key 
determinants of farm income. These determinants have b e e n 
separately considered i n previous chapters. The main 
purpose here is to identify the importance of each of them. 
The first part of this chapter shows the breakdown of 
total income into incomes from paddy, coconuts and 
supplementary e n t e r p r i s e s , and considers how the variability 
of income from each source affects the variability of total 
income. P a d d y enterprise, as expected, emerges as the 
principal source of income on these farms; hence, paddy 
income is f u r t h e r analysed. Gross income from paddy is 
evidently the product of three elements, viz. price of 
paddy, a c r e a g e of paddy and paddy yield per acre; on this 
basis, we c o n s i d e r how the variability of paddy income is 
influenced b y the variability of these elements. Of the 
three elements, the variation in paddy yield deserves 
greater a t t e n t i o n from the policy point of view. Therefore, 
in the second part of the chapter, the variation in paddy 
yield per acre is examined using multiple regression methods 
in terms of the explanatory variables considered in the 
previous c h a p t e r s . The purpose of the analysis is to 
estimate the r e l a t i v e importance of the factors explaining 
paddy yield variations. W i t h this introduction, the details 
of the c h a p t e r may now be considered. 
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I - V A R I A B I L I T Y O F T O T A L I N C O M E 
F a m i l y l a b o u r i n c o m e ( F ) m a y b e d i v i d e d i n t o c o m p o n e n t s , 
a s f o l l o w s , 
F = ( P + C + S ) - X 
= G - X 
p i s g r o s s i n c o m e f r o m p a d d y , 
c is g r o s s i n c o m e f r o m c o c o n u t p l a n t a t i o n , 
s is g r o s s i n c o m e f r o m s u p p l e m e n t a r y e n t e r p r i s e s , 
G is t o t a l g r o s s i n c o m e f r o m a l l s o u r c e s ( n a m e l y . 
P , C a n d S ) , and 
X i s t o t a l 
2 
e x p e nse s . 
T h e a v e r a g e v a l u e s of the c o m p o n e n t s f o r t h e 42 s a m p l e 
f a r m s a r e s h o w n b e l o w i n T a b l e 8 . 1 . 
T a b l e 8 . 1 
C o m p o n e n t s of I n c o m e 
C o m p o n e n t A v e r a g e , $ P e r c e n t o f t o t a l 
g r o s s i n c o m e (G) 
P 1 , 4 6 8 7 9 
C 150 8 
s 2 3 4 1 3 
G 1,851 100 
X 7 2 9 39 
F 1 , 122 6 1 
^ A l l e n t e r p r i s e s o t h e r t h a n p a d d y and c o c o n u t p l a n t a t i o n 
a r e t e r m e d h e r e as s u p p l e m e n t a r y e n t e r p r i s e s . T h e s e 
i n c l u d e p o u l t r y , o t h e r l i v e s t o c k , f i s h , p o w e r t i l l e r 
c o n t r a c t w o r k , f r u i t , v e g e t a b l e s , f e w c o c o n u t s p l a n t e d 
n e a r t h e h o u s e , c a s u a l w a g e s , a n d the l i k e . 
^ I t i s c o m p o s e d of s e v e r a l i t e m s and r e p r e s e n t s t h e 
a m o u n t s s h o w n i n T a b l e 3 . 3 ( c o l u m n 9 ) o n p . 4 2 . 
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A s d i s c u s s e d i n C h a p t e r I I I , the m a j o r c o n t r i b u t i o n to G 
( a b o u t 8 0 p e r c e n t ) c o m e s f r o m P . N e x t to P , i n t h e o r d e r 
of the m a g n i t u d e o f t h e i r c o n t r i b u t i o n to G , a r e S a n d C , 
T h e e x p e n s e s , X , a m o u n t to a b o u t t w o - f i f t h s of G , a n d the 
r e m a i n i n g t h r e e - f i f t h s of G c o n s t i t u t e s f a m i l y l a b o u r 
i n c o m e , F . M o s t o f t h e e x p e n s e s , X , a r e due to p a d d y 
e n t e r p r i s e (as d i s c u s s e d i n C h a p t e r I I I and s h o w n i n T a b l e 
6 . 3 o n p . 1 3 ^ ) , a n d t h e r e f o r e , as m a y b e e x p e c t e d , the P 
and X v a r i a b l e s a r e h i g h l y c o r r e l a t e d (r = 0 . 7 9 ) . 
S i n c e G a n d F a r e h i g h l y c o r r e l a t e d (r = 0 .96) , w e 
m a y c h o o s e e i t h e r v a r i a b l e f o r f u r t h e r a n a l y s i s . F r o m t h e 
v i e w p o i n t o f t h e a n a l y t i c a l t e c h n i q u e s to b e u s e d , it is 
f o u n d m o r e c o n v e n i e n t to c h o o s e t h e v a r i a b l e G f o r a n a l y s i s . 
T h e c o n t r i b u t i o n o f P , C a n d S t o t h e v a r i a b i l i t y o f G c a n 
be e v a l u a t e d i n t e r m s of t h e i r r e s p e c t i v e v a r i a n c e ( v a r ) 
a n d c o n v a r i a n c e ( c o v ) v a l u e s . S i n c e , 
G = P + S + C 
we h a v e t h e r e l a t i o n s h i p , 
v a r ( G ) = v a r ( p ) + v a r ( S ) + var(c) + 2 c o v ( P , C ) 
+ 2 c o v ( P , S ) + 2 c o v ( S , C ) 
T h e a c t u a l v a l u e s o f t h e s e c o m p o n e n t s of v a r ( G ) are s h o w n i n 
T a b l e 8 . 2 o n t h e f o l l o w i n g p a g e . 
T a b l e 8 . 2 s h o w s t h a t , in a b s o l u t e t e r m s , t h e v a r i a n c e s 
o f t h e t h r e e s o u r c e s of t o t a l i n c o m e a r e i n t h e s a m e o r d e r 
as t h e i r r e l a t i v e m a g n i t u d e s e x h i b i t e d b y T a b l e 8 . 1 . T h i s , 
h o w e v e r , i s o n l y to b e e x p e c t e d . W h a t is m o r e i n t e r e s t i n g 
is to c o n s i d e r t h e r e l a t i v e v a r i a b i l i t i e s of t h e i n c o m e s 
f r o m the t h r e e s o u r c e s ; t h i s is s h o w n i n T a b l e 8 . 2 b y t h e 
c o e f f i c i e n t s o f v a r i a t i o n . T h e s e f i g u r e s s h o w t h a t the 
v a r i a b i l i t y o f c o c o n u t s a n d s u p p l e m e n t a r y i n c o m e s (C a n d S ) 
I 9 8 
Patiie 8 . 2 
C o m p o n e n t s ol' V a r i a n c e o f G 
S o u r c e V a r i a t i o n C o e f f i c i e n t o f C o e f f i c i e n t o f 
v a r i a t i o n , ^ c o r r e i a t i o n , r 
v a r ( P ) 6 0 7 , 6 9 8 5 3 
v a r ( c ) ^ 6 , 9 8 7 ^ h k 
v a r ( s ) 9 6 , 0 6 3 132 
2 c o v ( P , C ) - 7 ^ 1 , 7 9 0 - - 0 , 2 2 1 
2 c o v ( P , S ) 1 8 3 , 1 9 2 - 0 , 3 7 9 
2 c o v ( c , s ) - h o 3 - - 0 , 0 0 3 
v a r ( G ) 8 5 8 , 7 ^ 7 ^ ' ' ^ 5 0 
( a ) T h i s v a l u e o f v a r ( G ) i s l e s s b y a b o u t 1 , 2 p e r c e n t 
t h a n t h e v a l u e c a l c u l a t e d d i r e c t l y f r o m t h e s t a n d a r d 
d e v i a t i o n o f G . T h i s d i f f e r e n c e i s d u e t o t h e r o u n d i n g 
o f t h e f i g u r e s f o r P , C a n d S . 
i s m u c h g r e a t e r t h a n t h a t o f p a d d y i n c o m e ( P ) , T h i s i s 
p a r t l y d u e t o t h e f a c t t h a t o n l y s o m e o f t h e s a m p l e f a r m s 
h a d c o c o n u t p l a n t a t i o n s a n d a l s o t h e r e w a s g r e a t v a r i e t y 
o f t h e t y p e s o f s u p p l e m e n t a r y e n t e r p r i s e s c a r r i e d o n b y 
f a r m e r s a n d d i f f e r e n c e s i n t h e i n c o m e s e a r n e d f r o m t h e m . 
A s s e e n i n e a r l i e r c h a p t e r s , t h e r e i s a n e g a t i v e c o r r e l a t i o n 
b e t w e e n P a n d C . T h i s m e a n s t h a t t h e v a r i a t i o n i n C 
c o m p e n s a t e s t o s o m e e x t e n t t h e v a r i a t i o n i n P , s o t h a t t h e 
c o m b i n a t i o n o f P a n d C is l e s s v a r i a b l e t h a n t h a t o f P 
a l o n e . O n t h e o t h e r h a n d , t h e r e i s p o s i t i v e c o r r e l a t i o n 
b e t w e e n P a n d S , s o t h a t t h e c o m b i n a t i o n o f P a n d S i s m o r e 
v a r i a b l e t h a n t h a t o f P a l o n e . C a n d S a r e a l m o s t 
u n c o r r e l a t e d , t h e r v a l u e b e t w e e n t h e s e v a r i a b l e s b e i n g 
a s s m a l l a s - 0 . 0 0 3 - A s t h e c o n t r i b u t i o n o f t h e s e o t h e r 
s o u r c e s o f i n c o m e w a s s m a l l , t h e c o e f f i c i e n t o f v a r i a t i o n 
o f G i s p r a c t i c a l l y o f t h e s a m e o r d e r o f m a g n i t u d e a s t h a t 
o f P . H e n c e , b e c a u s e o f i t s g r e a t e r i m p o r t a n c e t o t h e 
v a r i a t i o n i n t h e t o t a l i n c o m e , t h e v a r i a b i l i t y o f P i s 
f u r t h e r a n a l y s e d b e l o w . 
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P, the f ; r o s s income Croiii p.idcJy, i s a p r oduc t o f ' Q , 
the paddy output j j i { j i k u l s , and [), the p r i c e r e c e i v e d f o r 
paddy pe r p i k u J , i . e . 
P - Q . p 
By us ing the r e i a t i o j i sh i p f o r the v a r i a n c e o f a p r o d u c t , we 
can s e p a r a t e t h e c o n t r i b u t i o n s o f Q and p to the v a r i a b i i i t y 
of P, as f o l l o w s , 
— 2 v a r ( P ) = p v a r (Q ) 
+ Q va r ( p ) 
— 2 —2 + [ v a r ( P ) - p v a r ( Q ) - Q v a r ( p ) 
2 The f i r s t e l e m e n t , jj v a r ( Q ) , may be c o n s i d e r e d the v a r i a n c e 
o f paddy income due t o v a r i a b i l i t y o f o u t p u t ; i t i n d i c a t e s 
the v a r i a n c e o f P , assuming p c o n s t a n t , and o n l y Q v a r y i n g . 
_ 2 
S i m i l a r l y , the s e cond e l e m e n t , Q v a r ( p ) , i s v a r i a n c e o f 
paddy income due t o v a r i a b i l i t y o f p r i c e , p . The l a s t 
— 2 — 2 
e l e m e n t , [ v a r ( p ) - p v a r ( Q ) - Q v a r ( p ) ] , wh ich may be termed 
as the ' r e m a i n d e r ' , a r i s e s f r om the n a t u r e o f the 
r e l a t i o n s h i p b e t w e e n p and Q. I n the s p e c i a l c a s e , when 
p and Q a r e i n d e p e n d e n t , the ' r e m a i n d e r ' term becomes 
v a r ( p ) . v a r (Q.) as shown by Goodman ( i 9 6 0 ) . ' The t h r e e 
e l e m e n t s o f v a r ( p ) a r e i ndependen t o f the u n i t s o f 
measurement . T h e i r v a l u e s a r e shown b e l o w : 
T a b l e 8 - 3 
Source 
Q u a n t i t y , Q 
P r i c e , p 
' R e m a i n d e r ' 
Components o f V a r i a n c e o f P 
V a r i a t i o n C o e f f i c i e n t o f 
v a r i a t i o n , ^ 
v a r (P) 
588 ,236 






^Leo A . Goodman, 'On the Exac t V a r i a n c e o f P r o d u c t s ' , 
J o u r n a l o f t h e A m e r i c a n S t a t i s t i c a l A s s o c i a t i o n , W a s h i n g t o n , 
D . C . , 5 5 ( 2 9 2 ) , December i 9 6 0 , pp. 708-13-
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The above data show that the variability of the p element 
is very small. This result, it should be noted, conforms 
with an observation in Chapter III (p. 54) that the variation 
in paddy prices for the 42 farms was only a minor factor in 
determining the variation of their incomes. If the variables 
Q and p had been independent, the value of the 'remainder' 
term would have been, var(Q).var(p), i.e. 311' However, 
actual 'remainder' value is 18,332, which is noticeably 
greater than 311. This shows: (i) that Q and p are not 
completely independent variables; farms producing greater 
quantities of paddy have tended to receive slightly higher 
price as shown also by the positive value of the correlation 
coefficient between the two variables (r = 0.29). 
(ii) It can also be seen that the contribution of the 
'remainder' term (l8,332) is still considerably smaller 
than the contribution due to the variability of Q. 
Evidently, the variability of P is mainly due to the 
variability of the paddy output, Q. 
Hence, the variability of Q may be examined further, 
in the same way as above, using the relationship, 
Q = A.Y 
where A is the operated area of paddy in acres, and Y is 
paddy yeild in pikuls per acre. We can break up var(Q) 
as follows: 
Q 
var(Q) = Y~var (A) 
+ A^var (Y) 
+ [var(Q) - Y^var(A) - A^var(Y); 
The three elements of var(Q) can be explained in the same 
manner for var(P) as above. These elements are again 



















The above data show that a major part of the 
variability of Q is due to the variability of A , and a 
smaller part due to the variability of the yield per acre, 
Y. 
It is outside the scope of this study to enquire into 
the factors causing the variation in paddy acreage on these 
farms; but enquiry into the factors affecting the paddy 
yield per acre falls within the scope of this study. The 
paddy yield is also found to be highly correlated with the 
family labour income (r - 0.79)' Therefore, we now consider 
the relative significance of the various factors responsible 
for variation in the paddy yield. 
II - VARIABILITY OF PADDY YIELD 
The examination of data for the 42 sample farms shows 
that during the second season I969, the paddy yield per acre 
varied from 296 gantangs to 815 gantangs. This variation 
in the paddy yield (Y), as we have seen in the previous 
chapters, is the function of several (X) factors. Thus, 
Y = f(X^, X^, X^, ..., X^) 
From the analysis in those chapters, we have gained some 
insights into the nature of the explanatory factors. But 
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owing mainly to the use of frequency table method of analysis, 
it had not been possible to adequately gauge the relative 
importance of individual factors. An xmderstanding of the 
relative importance of individual factors is relevant to the 
main purpose of this study. It will provide some objective 
guidelines for formulation of the programmes and the policies 
for improving the paddy yields and the farm incomes. 
For a situation when a dependent variable (Y) is a 
function of several independent variables, (X^, X^i^'-X^), 
Ezekiel and Fox (l959, PP- 192-96), have suggested an 
analytical method for measuring the relative importance of 
the latter factors. The suggested method involves multiple 
regression analysis of the variables, from which partial 
correlation coefficients are obtained for each independent 
variable. Unlike the simple correlation coefficient, the 
partial correlation coefficient gives the net effect of the 
X. independent variable on Y, having eliminated the effect 
of the remaining independent variables; and the squared 
values of a partial correlation coefficient gives the extent 
to which the unexplained variance of Y is reduced by 
introducing X^ as an explanatory variable. From this, it may 
be said that the greater the value of squared partial 
correlation coefficient, the more important the explanatory 
factor is, and vice versa. 
CHOICE AND DESCRIPTION OF THE EXPLANATORY VARIABLES 
In the light of the findings of the preceding 
chapters and the yield response studies conducted by 
agronomists and other such specialists, six independent 
variables were chosen vis-a-vis paddy yield in gantangs per 
acre as the dependent variable (Y). Although multiple 
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regressions with more and differently specified independent 
variables were also tried for this study, but the set of six 
ind epend ent variables described below appeared most 
reasonable and therefore acceptable. The six independent 
variables are:-
operated acreage of paddy, in acres. It has 
sometimes been found in some studies that small 
farms usually have higher yield mainly becaiise 
they are more intensively operated. But for the 
hZ sample farms, the paddy yield and acreage of 
paddy exhibited a tendency towards positive 
association. It, therefore, suggests a closer 
look at the acreage variable. Operated acreage 
of paddy, as an explanatory variable, might show 
the role of economies of scale, but its effect on 
yield may also be due to its interrelationships 
with other explanatory factors. 
X^, quality of paddy land was defined in terms of 
value ($) of operated paddy land per acre. This 
variable is used as an index of the natural 
fertility of soil, long-term soil improvements 
through levelling, tilling and other processes. 
On closer examination, the quality of paddy land, 
as indicated by the market value of the land per 
acre, was found to vary considerably on the farms 
although all the paddy farms fell in the same 
soil type category according to the classification 
adopted by the Lands Office as well as according 
to the soil surveys by Acton ( 1 3 ) and others. 
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Since these observed qualitative differences in 
in the paddy lands might materially affect the 
paddy yield per acre on the farms, this variable 
was selected in the multiple regression analysis. 
Next three independent variables, namely X^, X^ and 
X^, represent three different aspects of a single crucial 
factor i.e. the managerial input. It is not possible to 
directJy quantify this human factor; hence, these three 
independent variables are used as indirect measures of 
management factor, and they may be regarded as only 
approximate indicators of the aspects of the management 
input affecting the paddy yield. 
X^, farmer's experience in paddy farming. Age of 
the farmer, in years, is taken to represent his 
general paddy farming experience. It is 
hypothesised that over time through observation 
and trial-and-error processes, farmers acquire 
some knowledge and ability which help them to 
achieve higher paddy yields. 
X^ ,^ farmer's technical knowledge score on the mode rn 
methods of paddy production. This variable is 
represented by the farmer's technical knowledge 
score discussed in Chapter VII. This X^ variable 
is different from X^; it refers to farmer's 
knowledge particularly about the Department of 
Agriculture's recommendations on the modern 
methods and inputs such as insecticides, 
fertilizers, seeds, etc. It is hypothesised 
that a farmer with higher score for technical 
knowledge will make better decisions in paddy 
production and thus he will have higher paddy yield 
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X ^ , I n c o m e f r o m s u p p l e m e n t a r y e n t e r p r i s e s a s a n i n d e x 
o f a f a r m e r ' s e c o n o m i c i n i t i a t i v e and d r i v e . 
W h a r t o n ( 1 9 6 3 , p . 6 ) s a y s , ' F a r m i n g i s a n e c o n o m i c 
a c t i v i t y w h i c h i n v o l v e s k n o w l e d ^ ^ e o n t h e p a r t o f 
t h e f a r m e r , s k i l l i n a p p l y i n g h i s k n o w l e d g e , t h e 
p h y s i c a l a b i l i t y t o e x e c u t e h i s k n o w l e d g e , a n d 
w i l l t o a p p l y t h e k n o w l e d g e a n d c a r r y o n t h e 
a c t i v i t y ' . H o w e v e r , t h e w i l l o r t h e d r i v e o f t h e 
f a r m e r c a n n o t b e m e a s u r e d d i r e c t l y , I a s s u m e , 
a s p r o p o s e d i n C h a p t e r I I I ( p . 5 7 ) , t h a t a p e r s o n 
w i t h g r e a t e r d r i v e a n d e n t r e p r e n u r i a l v i g o r i s 
l i k e l y a l s o t o e n g a g e i n m o r e s u p p l e m e n t a r y 
a c t i v i t i e s . T h e r e f o r e , I h a v e c h o s e n t h e g r o s s 
i n c o m e f r o m s u p p l e m e n t a r y e n t e r p r i s e s ^ t o 
r e p r e s e n t t h i s f a c t o r . T h e h y p o t h e s i s u n d e r l y i n g 
t h e X^ v a r i a b l e i s t h a t a f a r m e r w i t h g r e a t e r 
i n i t i a t i v e a n d d r i v e , a s s h o w n b y h i s t o t a l g r o s s 
i n c o m e f r o m s u p p l e m e n t a r y e n t e r p r i s e s , w i l l h a v e 
h i g h e r p a d d y y i e l d . 
X ^ , m o d e r n i n p u t s a n d c u l t i v a t i o n p r a c t i c e s . 
A g r i c u l t u r a l s c i e n t i s t s , s u c h a s a g r o n o m i s t s a n d 
e n t o m o l o g i s t s , h a v e d e m o n s t r a t e d u n d e r e x p e r i m e n t a l 
c o n d i t i o n s t h a t t h e y i e l d o f p a d d y d e p e n d s o n a 
n u m b e r o f f a c t o r s s u c h a s p e r a c r e i n p u t o f 
f e r t i l i z e r s , i n s e c t i c i d e s , w e e d i c i d e s , s e e d s , t h e 
d e p t h o f w a t e r , s p a c i n g o f p a d d y p l a n t s , a g e o f 
s e e d l i n g s , e t c . W i t h t h e s m a l l n u m b e r o f f a r m s 
^ T h e s e s u p p l e m e n t a r y e n t e r p r i s e s h a v e b e e n d e f i n e d e a r l i e r 
i n t h i s c h a p t e r ; s e e f o o t n o t e 1 on p . 
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in our sample, it would not have been possible to 
determine the effect of each of these factors. 
Therefore, an attempt has been made here to 
summarise into a single variable the major 
complementary inputs and cultivation practices 
mentioned below: 
F^, amount of nitrogen applied by fertilizers 
in paddy nursery, lbs. per acre of field; 
F^, amount of nitrogen applied by fertilizers 
in paddy field, lbs. per acre; 
R, seeding rate, as value of seeds used, $ per 
acre of field; 
1, expenses on insecticides, $ per acre; 
W, expenses on weedicides, $ per acre; 
P, field preparation, contract charges for power 
tiller services, $ per acre; 
D, weighted average depth of flooding of paddy 
field , inches; 
A, age of seedlings when transplanted, days; 
S, spacing of paddy plants in field, inches; 
and 
F , timing in application of fertilizer in field, t 
1 s c ore . 
Given the data on all these inputs and practices, 
the problem is to combine them into a single 
composite variable, i.e. to choose a set of weights 
^ A simple score was used as a measure of the timing in 
application of fertilizers in paddy field. On the zero to 
one scale of the score, a farmer applying the fertilizers 
in two doses was given one score, in one dose but within 30 
days of transplanting was given 0.8 score, in one dose but 
later than 30 days of transplanting was given 0.5 score, and 
the farmer not applying any fertilizer in the field was 
given zero score. 
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to be attached to these factors in order to 
combine them. For our purpose, the weights should 
be chosen so as to reflect the contribution of 
each factor to the yield per acre. Therefore, 
the weights were determined as the coefficients 
in a preliminary regression equation of the paddy 
yield per acre, Y, on the various separate factors 
named ab ove. For this purpose, both linear and 
power fixnctions were tried, and the linear 
regression was chosen as having a high coefficient 
of determination. The sum of the various factors 
described above, weighted by the respective 
regression coefficients, is in fact the estimate 
of the paddy yield computed from this preliminary 
regression equation (Table 8.5)- This computed 
value has therefore been taken as the proxy 
variable, (X^), representing the role of the 
modern inputs and cultivation practices. The 
regression coefficients and other statistics are 
shown in Table 8.5-
Having thus selected the six independent variables 
for study, the choice of the form of the final regression 
equation may be described. But before doing so, it may be 
indicated that the input of labour per acre paddy was not 
chosen as an independent variable here, though labour is 
an indispensible input factor of the paddy yield. One 
reason is that the quality of labour input data was not 
considered by me to be sufficiently satisfactory for the 
present purpose; and had the data been of higher quality, it 
is conceivable that it would have shown a close association 
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T a b l e 8. 5 
R e g r e s s i o n C o e f f i c i e n t s of the 
E q u a t i o n 
P r e l i m i n a r y R e g r e s s i o n 
V a r i a b l e R e g r e s s i o n 
c o e f f i c i ent 
Standard E r r o r of 
r e g r e s s i o n c o e f f i c i e n t 
F n 7 . 7 ^ 8 . 1 0 
F f - 1 . 1 5 2.64 
R A.53 2 2 . 5 5 
I 6 .88 3 2 . 6 2 
¥ - 3 1 - 7 2 2 0 . 5 9 
P 0.69 2 . 30 
D - 1 ^ . 5 6 6 . 1 8 
A - 2 . 3 5 2 . 74 
S 2 2 . he 9 . 3 ^ 
1 0 7 . 6 3 
Cons t a n t 
^ Y . F F^. n f 
, a = ^ 1 6 . 
- 0 . 6 5 , R = 0 . 4 2 R^ ^ 0 . 2 5 
with other independent factors. For instance, per acre 
labour input in applying fertilizers would have had 
significant correlation with the quantity or the value of 
fertilizers used per acre. This would have caused 
multi-collinearity problems. In Chapter V, it was found 
that labour input in a couple of operations, e.g. in 
manual weeding, were relatively independent of other factors; 
but as the quality of family labour input data was more 
doubtful, eventually they were also not chosen. Implications 
of the exclusion of the labour factor will be discussed 
later. 
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CHOOSING THE FORM OF MULTIPLE REGRESSION EQUATION 
Various algebric forms of equation are possible in 
multiple regression analysis; Heady and Dillon (1961, 
pp. 73-107), among others, have described the logical and 
more commonly used equations. But the choice of an 
appropriate form of equation, out of the several forms 
commonly used, must be based on specific criteria, namely, 
the nature of technical relationship between independent 
and dependent variables, statistical considerations, 
purpose of analysis and the availability of resources for 
computation and study. On the basis of these considerations, 
the following form of equation, commonly known as 
Cobb-Douglas or power function, was chosen, 
Y — a•X ^  * ....^^ 
A simple linear regression equation was also tried, 
but the power function gave slightly better fit to the 
data. The adjusted coefficient of multiple determination, 
R , for simple linear function was 0.48, and for power 
function, which is linear in the log form, it was 0.50. 
In agricultural production function studies, too numerous 
to mention here, the power or the Cobb-Douglas type function 
has been extensively used, because besides having some very 
desirable theoretical properties, it is also said to give 
quite good results in practice.^ 
Using the power function equation and the six 
independent (X^, X^,...X^) and the dependent (Y) variables 
described above, the regression coefficients, partial 
^ For details on the projjerties of power function for 
agricultural economics studies, refer to Heady and Dillon 
(1961). 
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correlation coefficients, and other statistics were estimated 
Least squares method was used and the calculations were made 
on computer. Results of calculations are shown in Table 8,6, 
Table 8.6 
Partial Regression and Correlation Coefficients 
(Y = . . . V ' ) 
Standard S tandard 
error of Partial error of 
Independ ent Regression re gr. Correlation partial 
Variable Coefficient coeff. Coeff. corr.coeff. 
- 0.131 0.103 - 0.210 0, 1 48 
0.536 0.323 0.270^^) 0, 1 43 
0.031 O-O33 0.157 0. 151 
0.218 0.153 0.234 0. 146 
0.072^''^ 0.033 0. 136 
0.618^^) 0.230 0. 128 
Constant , a = 0.092 
^Y.X^X^. ^ = 0.7^9 
= 0.068 Standard error of R 1 * X^Xg...X6 
Standard error of estimate, S^ = 1.197 
Y. X X^ • <• • X^ 
(a) Significantly 
cent level. 
different from z ero at the one pe r 




different from zero at the f iv e per 
(d) Significantly 
cent level. 
different from z ero at the ten per 
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R E S U L T S AND D I S C U S S I O N 
A s m e n t i o n e d e a r l i e r , t h e s q u a r e d v a l u e s o f p a r t i a l 
c o r r e l a t i o n c o e f f i c i e n t s i n d i c a t e t h e r e l a t i v e i m p o r t a n c e 
o f t h e i n d i v i d u a l e x p l a n a t o r y f a c t o r s o f t h e p a d d y y i e l d . 
T o r e s t a t e , t h e s q u a r e d p a r t i a l c o r r e l a t i o n c o e f f i c i e n t 
s h o w s t h e e x t e n t o f r e d u c t i o n i n t h e u n e x p l a i n e d v a r i a t i o n 
i n t h e d e p e n d e n t v a r i a b l e a t t r i b u t a b l e t o t h e r e s p e c t i v e 
e x p l a n a t o r y f a c t o r , w h i l e a l l o w i n g a t t h e same t i m e f o r t h e 
v a r i a t i o n a s s o c i a t e d w i t h t h e r e m a i n i n g i n d e p e n d e n t v a r i a b l e s 
A c c o r d i n g l y , f r o m T a b l e 8 . 6 , we h a v e t h e f o l l o w i n g r e s u l t s : 
I n d e p e n d e n t v a r i a b l e 
C o e f f i c i e n t 
o f p a r t i a l 
c o r r e l a t i o n , 
( ^ Y l . 2 3 ^ 5 6 ) , e t c 
R e d u c t i o n i n 
u n e x p l a i n e d 
v a r i a t i o n i n 
p a d d y y i e l d , 
2 
2 3 ^ 5 6 ^ , e t c . 
o p e r a t e d a c r e a g e o f 
p a d d y - 0 . 2 1 0 0 . 0 4 4 
q u a l i t y o f p a d d y l a n d 0 . 2 7 0 0 . 0 7 3 
X 3 , f a r m e r ' s a g e a s a n 
i n d e x o f h i s g e n e r a l 
e x p e r i e n c e i n p a d d y 
f a r m i n g 0 . 1 5 7 0 . 0 2 5 
f a r m e r ' s t e c h n i c a l 
k n o w l e d g e s c o r e a b o u t 
new i n p u t s a n d m e t h o d s o f 
p a d d y p r o d u c t i o n 0 . 2 3 4 0 . 0 5 5 
X 3 , i n d e x o f f a r m e r ' s 
e c o n o m i c i n i t i a t i v e and 
d r i v e 0 , 3 4 3 0 , 1 1 8 
u s e o f m o d e r n i n p i i t s p e r 
a c r e and c u l t i v a t i o n 
p r a c t i c e s 0 . k\k 0 . 1 7 1 
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Examination of the above results shows that X^ (use 
of modern inputs per acre and cultivation practices) accounts 
for about 1? per cent reduction in unexplained variation in 
paddy yield. This is the largest reduction by any one of 
the six explanatory variables specified. It clearly 
establishes the great importance of the X^ variable as a 
whole, which represents the use of fertilizers, pesticides, 
weedicides, etc. and major cultivation practices. But 
from Table 8-5, it is seen that among the various factors 
represented by the X^ variable, only the spacing of paddy 
plants and the depth of flooding of paddy fields, emerge as 
statistically significant at the five per cent level. The 
remaining components of the X^ variable appear to have very 
low level of statistical significance- This may be due 
mainly to the imperfect way in which each factor attempts 
to measure the relevant input or the agronomic condition. 
To clarify the point, an example may be given. Expenses 
per acre on power tiller services attempt to measure the 
quality of field preparation. A farmer paying contract 
charges for power tiller services at a lower rate is assumed 
to have his land poorly tilled. This assumption seems 
fairly logical. But the payment of lower rate of contract 
charges may not necessarily always lead to poor preparation 
of the land. In the case where the farmer is related to 
the contractor or to the operator of the machine, he may 
get his land prepared in a better way even at a lower fee. 
Therefore, the expenses per acre for power tiller services 
are a useful approximation for the quality of land 
preparation but evidently not a completely faultless 
measure. In view of the detailed description in Chapter VI, 
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i t i s o b v i o u s t h a t a s i m i l a r a r g u m e n t c a n be p r e s e n t e d f o r 
o t h e r i n p u t s a n d p r a c t i c e s r e p r e s e n t e d h e r e b y t h e X ^ 
v a r i a b l e . I t s h o u l d t h e r e f o r e b e r e i t e r a t e d t h a t t h e r e s u l t s 
i n T a b l e 8 . 6 a r e b a s e d o n r e a s o n a b l e , a l t h o u g h n o t c o m p l e t e l y -
p e r f e c t m e a s u r e s of v a r i o u s i n p u t s a n d c u l t i v a t i o n p r a c t i c e s , 
a n d t h a t s t a t i s t i c a l l y n o n - s i g n i f i c a n t v a l u e s t h e r e i n 
c a n n o t , t h e r e f o r e , b e c o n s t r u e d to m e a n t h a t t h e r e d o e s n o t 
e x i s t a n y r e l a t i o n s h i p b e t w e e n y i e l d a n d the f a c t o r s 
i n c l u d e d i n t h e X ^ v a r i a b l e . N e v e r t h e l e s s , w i t h i n t h e 
p r a c t i c a l l i m i t a t i o n s o f t h e d a t a , i t c a n be s t a t e d w i t h 
s u f f i c i e n t c o n f i d e n c e t h a t c u l t i v a t i o n p r a c t i c e s a r e 
i m p o r t a n t d e t e r m i n a n t s o f p a d d y y i e l d , p e r h a p s a s i m p o r t a n t 
as t h e u s e o f f e r t i l i z e r s , p e s t i c i d e s a n d s u c h o t h e r m o d e r n 
i n p u t s . I t i s c l e a r t h a t w i t h o u t s i m u l t a n e o u s a d o p t i o n 
o f a p p r o p r i a t e c u l t i v a t i o n p r a c t i c e s , t h e p o t e n t i a l s o f 
t h e s e m o d e r n i n p u t s m a y b e l a r g e l y w a s t e d . T h i s c o m m e n t 
w o u l d a p p l y m o r e s t r o n g l y w h e n n e w h i g h y e i l d i n g p a d d y 
v a r i e t i e s ( e . g . B a h a g i a , w h i c h r e q u i r e s m o r e p r e c i s e 
g r o w i n g c o n d i t i o n s ) a r e u s e d o n w i d e r s c a l e b y t h e f a r m e r s 
i n T a n j o n g K a r a n g a r e a . 
I t is n e c e s s a r y to r e c a l l a t t h i s s t a g e t h a t t h e 
e x c l u s i o n o f l a b o u r i n p u t f r o m t h e s e t o f i n d e p e n d e n t 
v a r i a b l e s , m a y h a v e c a u s e d a s l i g h t o v e r - e s t i m a t i o n o f t h e 
r e l a t i v e i m p o r t a n c e o f t h e X ^ v a r i a b l e ; ^ b u t at t h e s a m e 
t i m e , t h e r o l e o f t h e m o d e r n i n p u t s a n d c u l t i v a t i o n 
p r a c t i c e s m a y a l s o h a v e b e e n u n d e r - e s t i m a t e d b y t h e i m p e r f e c t 
^ Z v i G r i l i c h e s , ' S p e c i f i c a t i o n B i a s i n E s t i m a t e s of 
P r o d u c t i o n F u n c t i o n s ' , J o u r n a l o f F a r m E c o n o m i c s , M e n a s h a , 
W i s c o n s i n , 3 9 , F e b r u a r y 1 9 5 7 , PP- 8 - 2 0 . 
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specification of factors comprising the X^ variable. 
The farmer's initiative and drive (X^) comes next, 
leading to about 12 per cent net reduction in the unexplained 
variation in paddy yield. X^ and X^, representing farmer's 
general experience in paddy farming and his technical 
knowledge, respectively, are comparatively less important 
here; reduction in unexplained variance in yield due to 
X^ is about three per cent, and due to X^ it is about six 
per cent. But X^, X^ and X^ represent different aspects of 
the managerial factor, so that, together, they are quite 
significant in explaining the variation in the paddy yield. 
This establishes the crucial role that the management 
factor plays in the paddy yeild. It confirms the suggestion 
made in Chapter VI that due to the lack of knowledge or 
lower managerial quality, a number of farmers did not seem 
to be choosing right fertilizers, etc. and also not 
applying them in the correct manner, and thus not attaining 
the higher paddy yields otherwise possible. In this 
connection it is also useful to note that X^ and X^ are 
significantly correlated variables (r = 0 . , significant 
at the one per cent level), indicating a close association 
between farmer's enterprise on one hand, and the use of 
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m o d e r n i n p u t s a n d c u l t i v a t i o n p r a c t i c e s o n the o t h e r J 
F a r m i n g e x p e r i e n c e , t e c h n i c a l k n o w l e d g e , e n t e r p r i s e a n d t h e 
d r i v e o f f a r m e r h a v e w i d e r i m p l i c a t i o n s ; b e c a u s e t h e y n o t 
o n l y h a v e r e l e v a n c e to p a d d y y i e l d p e r a c r e , but to t h e 
p r o d u c t i v i t y o f o t h e r r e s o u r c e s a n d the t o t a l f a r m i n c o m e . 
T h i s h a s b e e n p a r t l y s h o w n i n C h a p t e r V I I . 
Q u a l i t y o f p a d d y l a n d ( x ^ ) c o m e s n e x t i n the o r d e r 
o f i m p o r t a n c e ; r e d u c t i o n i n u n e x p l a i n e d v a r i a t i o n i n y i e l d 
a c c o u n t e d f o r b y t h i s v a r i a b l e is a b o u t s e v e n p e r c e n t . 
T h e q u a l i t y o f p a d d y l a n d h a s s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n 
w i t h ( a ) o p e r a t e d a c r e a g e o f p a d d y l a n d (r = 0 . 4 6 ) a n d 
( b ) w i t h t h e u s e o f m o d e r n i n p u t s a n d c u l t i v a t i o n p r a c t i c e s 
(r = 0 . 5 9 ) ' T h i s s u g g e s t s t h a t f a r m s w i t h l a r g e r o p e r a t i o n a l 
a c r e a g e o f p a d d y h a v e b e t t e r q u a l i t y l a n d s a s w e l l . B e t t e r 
q u a l i t y l a n d s ( w h i c h w i l l h a v e g r e a t e r c o n t r o l o n w a t e r , 
r e l a t i v e l y l e s s i n f e s t e d w i t h w e e d s , e t c . ) a l s o g i v e g r e a t e r 
r e s p o n s e to f e r t i l i z e r s a n d to s i m i l a r o t h e r i n p u t s . I t 
t h u s e n c o u r a g e s f a r m e r s to a p p l y m o r e o f t h e s e i n p u t s a n d 
a d o p t a p p r o p r i a t e p r a c t i c e s . A l s o , the r e g u l a r u s e o f 
W h e n t w o o r m o r e i n d e p e n d e n t v a r i a b l e s a r e s i g n i f i c a n t l y 
c o r r e l a t e d w i t h e a c h o t h e r , b y i m p l i c a t i o n , it m e a n s t h a t 
t h e v a r i a b l e s a r e n o t i n d e p e n d e n t . C o n s e q u e n t l y , t h e 
e s t i m a t i o n o f p a r t i a l c o r r e l a t i o n s a s w e l l a s r e g r e s s i o n 
c o e f f i c i e n t s i s b i a s e d ( d u e to m u l t i c o l l i n e a r i t y ) . B u t i n 
p r a c t i c e , i t i s d i f f i c u l t , i f n o t a l t o g e t h e r i m p o s s i b l e , 
to s p e c i f y i n d e p e n d e n t v a r i a b l e s h a v i n g a m o n g t h e m s e l v e s 
n o n - s i g n i f i c a n t z e r o - o r d e r c o r r e l a t i o n s . H e n c e , o f t e n a n 
a r b i t r a r y r a n g e is f i x e d f o r t h e c o r r e l a t i o n c o e f f i c i e n t s , 
a n d t h e i n d e p e n d e n t v a r i a b l e s , m o r e c l o s e l y c o r r e l a t e d 
t h a n t h e r a n g e , a r e o m i t t e d . H e a d y a n d D i l l o n ( 1 9 6 1 , 
p . 1 3 6 ) s u g g e s t - 0 . 8 to + 0 . 8 v a l u e s o f c o r r e l a t i o n 
c o e f f i c i e n t s a s a n a p p r o p r i a t e r a n g e . C o e f f i c i e n t s o f 
c o r r e l a t i o n b e t w e e n the i n d e p e n d e n t v a r i a b l e s i n t h i s 
a n a l y s i s f a l l w i t h i n - 0 . 8 to + 0 . 8 r a n g e . H e n c e , it i s 
c o n c l u d e d t h a t the e s t i m a t i o n o f the p a r t i a l r e g r e s s i o n 
a n d c o r r e l a t i o n c o e f f i c i e n t s w a s n o t u n d u l y u n d e r m i n e d 
i n t h i s s t u d y . 
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b e t t e r c u l t i v a t i o n p r a c t i c e s , such as more t i l l a g e , weed 
c o n t r o l , w a t e r c o n t r o l , e t c , s t e a d i l y improves the land 
q u a l i t y . A h i g h p o s i t i v e c o r r e l a t i o n between X^ and X^ 
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i s t h e r e f o r e l o g i c a l . I t i s a l s o noted t h a t y i e l d and 
land q u a l i t y are s i g n i f i c a n t l y c o r r e l a t e d (r = 0 - 5 3 ) ; but 
the c o e f f i c i e n t of p a r t i a l c o r r e l a t i o n (rY2 13435) between 
them i s o n l y O . 2 7 . T h i s i s perhaps due t o the h i g h e r 
l e v e l of a s s o c i a t i o n of the land q u a l i t y (X ) w i t h X and 
I 
Operated a c r e a g e of paddy (X^) has n e g a t i v e p a r t i a l 
c o r r e l a t i o n c o e f f i c i e n t w i t h y i e l d . I t i m p l i e s t h a t when 
the e f f e c t of o t h e r independent v a r i a b l e s on y i e l d has 
been allowed f o r , the operated a c r e a g e and y i e l d v a r i a b l e s 
show the tendency of n e g a t i v e a s s o c i a t i o n ; however, the 
v a l u e of r^^ .P3456 ^^ s m a l l , and s t a t i s t i c a l l y n o n - s i g n i f i c a n t . 
I t can t h e r e f o r e be said t h a t once the v a r i a t i o n i n y i e l d 
a s s o c i a t e d w i t h o t h e r e x p l a n a t o r y f a c t o r s has been accounted 
f o r , the a c r e a g e of paddy by i t s e l f does not e x e r t any 
n o t i c e a b l e i n f l u e n c e on the paddy y i e l d per a c r e . 
The s i x independent v a r i a b l e s t o g e t h e r , as shown 
_2 
by the R v a l u e , e x p l a i n one h a l f of the observed v a r i a t i o n 
i n paddy y i e l d , which i s s t a t i s t i c a l l y s i g n i f i c a n t at the 
one per cent l e v e l . But another h a l f of the v a r i a t i o n i n 
y i e l d has remained u n e x p l a i n e d . T h i s may be due t o a number 
of r e a s o n s . F i r s t , there may be some i n a c c u r a c y i n 
r e p o r t i n g the output of paddy by my respondents, but i n my 
judgment t h i s i s not a major r e a s o n . S e c o n d l y , the independent 
v a r i a b l e s used are i m p e r f e c t measures of the f a c t o r s 
a f f e c t i n g the y i e l d . T h i s p o i n t has a l r e a d y been c o n s i d e r e d 
e a r l i e r . T h i r d l y , some f a c t o r s which a f f e c t the y i e l d were 
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omitted from the multiple regression for one reason or 
another. For example, labour input per acre, and sub-race 
of the Malay farmers were not included. The reasons for, 
and the effects of, excluding the labour variable have 
already been mentioned. In respect of sub-race, it was 
noted that the Banjars had better quality paddy lands, less 
excessive depth of flooding, and a higher technical knowledge 
score than the Javanese. Consequently, the average paddy 
yield per acre was 506 gantangs for Javanese farmers and 
559 gantangs for the Banjars. In some regression equations 
tested, this factor was included; however, as the increase 
_2 
in the R value was small, and as it reduced the degrees of 
freedom, it was excluded in the final regression. Lastly, 
perhaps a different form of production function would have -2 
produced a higher R , but as the research resources 
available were limited, it was necessary to confine attention 
to linear and power functions only. The total explanation 
of variation in paddy yield may therefore be viewed within 
these constraints. However, though the explanation achieved 
was undoubtedly limited by these deficiencies, it is quite 
clear that they may not account for the whole, or even 
a large part of the remaining 50 per cent unexplained 
variation in the yield. There may remain a substantial 
part of the variation observed as unexplained which in my 
view derives from factors pertaining to other social sciences 




In general the paddy income largely determined the 
total farm income, axid the paddy income in turn was determined 
to a great extent by the acreage of paddy and the paddy 
yield per acre. The paddy yield variable was examined and 
the importance of major explanatory factors was investigated. 
Needless to say that fertilizers, weedicides, pesticides, 
variety of seed, etc. were important inputs affecting the 
paddy yield and the income from paddy crop. But it is 
notable, as the analysis has shown, that the cultivation 
practices also have a decisive role in the paddy yield per 
acre. As a matter of fact, modern inputs and proper 
cultivation practices strongly complement each other. Use 
of appropriate cultivation practices, avoidance of excessive 
flooding and use of other measures towards improving the 
land quality in general are crucial to greater use of and 
higher response from fertilizers, pesticides, better varieties 
of seeds, etc. But the key to most of these above mentioned 
factors lies in the enterprise of the farmer; and hence the 
importance of this human factor can hardly be over-emphasised. 
Although all such studies, as the present one, recognise 
the importance of farmer's enterprise, there are few studies 
which have tried to relate this factor to variations in 
yield and income. In this study, by using direct and indirect 
indices of some facets of the human factor, it has been 
possible to demonstrate its rightful important place in 
determining the paddy yield and consequently the farm income. 
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CHAPTER IX 
C O N C L U S I O N S 
In this final chapter I discuss briefly the main 
implications of the findings of this study, firstly in 
relation to policy for the governinent and its agencies, and 
secondly in relation to the further research that this 
study shows to be necessary in order to obtain a more 
complete answer to the questions originally posed for 
invesligation. 
The first objective of the study was to confirm, as 
has clearly been done in Chapter III, that considerable 
variation in incomes exists between farms fairly homogeneous 
in the size of land resources and in access to external 
economies. Whilst it was not possible to hold these two 
factors constant completely, as had originally been hoped, 
nevertheless they were confined within a reasonably narrow 
rang e. 
The second objective was to ascertain and record in 
detail the components of receipts, output and inputs for 
the sample farms, and these have been presented in detail 
for each of the 42 sample farms in Chapters III to VII. It 
is hoped that these data will be a useful contribution to 
the research material on the economics of paddy farming in 
West Malaysia in addition to the use made of these in this 
study. 
The third objective was to ascertain how far individual 
inputs could be identified as determinants of farm income. 
This was attempted in the analytical parts of Chapters III 
to VII. Generally speaking the results of this process were 
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not very positive: it became clear that no single input 
provided substantial explanation of the income variation 
observed. However, several of the individual findings in 
these chapters were of particular interest. First, it 
appears that the level of exploitation of opportunities for 
supplementary enterprises (poultry, casual wage work, 
contract work with power tiller, vegetables, fruit, etc.), 
as measured by the level of income achieved from these 
sources, may be a useful index of individual farmer's 
enterprise, and as such is a useful explanatory factor also 
for the variations observed in income from paddy as well as 
in total farm income. Second, a number of farmers used 
considerable amounts of expensive hired labour, which 
affected their incomes adversely, even when there existed 
unused free family labour on the farms. Third, it appears 
that farmer's technical knowledge is a variable with some 
explanatory power in respect of the variations in farm 
income and resource productivities. Fourth, it appears that 
a number of other variables, including fertilizers, pesticides, 
etc. do not, on their own, have the explanatory power that 
had been expected of them-
The fourth objective of this study was to identify 
certain inputs, and relationships between them, as being of 
particular relevance to policy aimed at improving the 
financial success of paddy farmers. These were discussed 
briefly at various places in Chapters III to VII, but the 
main examination was undertaken in Chapter•VIII. On these 
predominantly mono-culture farms, as indeed on almost all 
paddy farms in Tanjong Karang area, total output of paddy 
decides very largely the income level of the individual 
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farms and in this, paddy yieid per acre plays a critical 
role- Hence, in Chapter VIII, the paddy yield per acre was 
examined with the aid of multiple regression techniques. 
It showed that approximately 50 per cent of the variation 
in paddy yield could be explained by the six factors or 
groups of factors taken as independent variables for this 
analysisc Of these, two had major explanatory power, viz. 
the combination of modern inputs and cultivation practices, 
and the index of farmer's enterprise. 
There are some useful policy implications in these 
findings that may be of use to government or its agencies 
in selecting the methods for increasing the paddy yield and 
incomes of paddy farmers. The main one of these is the 
scope for intensification of the agricultural extension 
work in the area. This requires a two pronged attack. One 
is to improve the paddy farmers' knowledge and understanding 
of the new technology associated with the new high yielding 
varieties now available, and the new inputs of fertilizers, 
insecticides, weedicides, better water control, etc. required 
to make the output /income potential of the new varieties 
realizable. Even though no farmer in my sample combined 
the new nitrogen-responsive high yielding variety, Bahagia, 
with significant quantities of nitrogenous fertilizer, 
nevertheless Chapter VIII showed that the combination of 
modern inputs and recommended cultivation practices explained 
more of the variations in paddy yield than any other group 
of factors included in that analysis. The other is to 
increase the entrepreneurial vigour or enterprise of the 
farmers, by exhortation or by using the example of success 
stories of other farmers, or by any other appropriate means 
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that come to hand. This difficult subject will be further 
discussed below in a later section, but here it is sufficient 
to note that the evidence of the explanatory power of the 
index of farmer's initiative and drive or enterprise suggests 
strongly that anything that can be done in this direction 
should be included in the extension programme. 
Another interesting finding from the policy point of 
view was that the supply of capital did not appear as a 
powerful explanatory variable. Fixed capital appeared to 
have little explanatory power except only for the very 
special case of the ownership of power tillers (for which 
government assistance with credit was available), whilst 
circulating capital varied mainly with the area of paddy 
land operated. The implication of this is that, at the level 
of paddy operations recorded in our sample farms, lack of 
credit was not an important constraint, and government 
action to improve the supply of credit could not be expected, 
on the evidence here produced, of itself to effect any 
substantial improvement in paddy incomes. However, this 
applies only to the very low level of use of the modern 
inputs recorded in our survey; our evidence throws no light 
on the situation that would obtain when use of the high 
yielding varieties, such as Bahagia, is widespread and is 
combined with the quite substantial quantities of fertilizers, 
insecticides and other inputs required for their optimum 
cultivation. It is clear that when this occurs the farmers 
will require a substantial increase in the circulating 
capital used on their farms, and this may alter the size 
and nature of their credit needs. 
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Perhaps more important than all these from the policy 
point of view, is the fact that the inputs measured in this 
study have clearly left about 50 per cent of the variation 
in paddy yield unexplained. Whilst allowance must be made 
for loss of explanatory power due to inaccuracies and other 
shortcomings in the recording process, and to the omission 
of a few other variables, it is clear that the factors 
measured were not, and could not be, anything approaching 
to provide the 100 per cent explanation of the variation, 
A large part of the unexplained variation in the yield was 
certainly due to factors not traditionally considered under 
economics, and these non-economic factors are clearly of 
major importance. This point will be clear by considering 
a few factual examples from this study. Early in Chapter III 
a simplifying assumption was made regarding the motivation 
of the farmers, viz. that their objective in farming was to 
maximise their cash income. It was admitted at the time 
that there were strong grounds for considering this assumption 
unrealistic in many respects, and during the course of the 
subsequent analysis further facts emerged to confirm this. 
For example, it was shown that most farmers exployed wage 
labour for certain operations for which family labour alone 
would have been adequate, and that this reduced substantially 
the net income to family labour without any compensating 
benefit in income terms. This phenomenon was by no means 
confined to the wealthier farmers, but was common also 
amongst the very poor. The variation between farmers in 
their degree of expioitation of the opportunities for earning 
supplementary income, many of which could be undertaken 
without increasing the requirements of land or needing any 
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significant increment in capital, was another example. A 
third example may be cited with reference to the farmer who 
let out a substantial part of his paddy land resource to a 
relative for no apparent financial return. It is clear 
that, in this wide area of farmer motivation there are 
human factors of great policy importance that need to be 
understood, and on which the present study has thrown no 
great light other than to show that they are important. 
Further research is urgently needed in this area if any 
adequate understanding is to be achieved of the variations 
in income achievement between farmers here recorded. This 
research is, however, beyond my competence as an economist 
acting on his own, but requires collaboration with 
psychologists, anthropologists and technical agricultural 
specialists as well. This is something that was beyond 
the resources at my disposal at the time of this particular 
investigation, but which clearly needs to be done. 
These, then, are the main implications of the study. 
However, it is not possible to undertake a study of this 
sort, involving close contact with large numbers of farmers 
(including many not included in the sample), without 
forming views that transcend, to some extent, the limitations 
of the formal data to which the main study "was restricted. 
I conclude therefore with a number of lesser policy 
suggestions, dependent partly on what has gone before in 
this record, and partly on the wider experience of Tanjong 
Karang farmers gained during the fourteen months 1 worked 
amongst them. These suggestions are:-
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(1) wSince farmers accept new techniques more readily 
when approached individually (as shown by the 
farmers' acceptance of weedicide from my field 
assistant), it seems important that the approach 
in extension education should be much more on 
individual farm basis than ' heretofore. To be 
more effective, 'the extension education must 
go to the farmers where they are: on their 
farms and in their homes'. 
(2) The Department of Agriculture's recommendations 
on the application of fertilizers, and such 
other inputs should be available not only for 
experimental farms' ideal set of conditions but 
also for different condition of flooding, soil 
type, etc. because even in a seemingly homogeneous 
area, as I have shown in this study, farms 
differ considerably one with another in these 
respects. As a result, the single set of 
departmental recommendations does not equally 
suit to the variety of situation existing on 
farms in the area. This has involved many 
farmers in costly errors whilst working out the 
input levels of fertilizers, etc. suitable for 
their special field conditions; and perhaps many 
farmers have yet not found their optimal inputs 
of fertilizers through such trial and error 
method s. 
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(3) I was informed that the fertilizer recommendations 
for the medium yielding varities of Malinja and 
Masuri were in fact put forward eight or nine 
years ago as interim recommendations and were 
geared to the maximisation of the physical 
output under 'standard crop management' conditions. 
Even after eight or nine years, the interim 
recommendations were not replaced with up to date 
and economically optimising recommendations. 
And before this could be rectified, the new high 
yielding paddy variety Bahagia appeared on the 
scene, yet the fertilizer recommendations 
available from the Department of Agriculture 
for this new variety were blanket in nature. 
From this it is obvious that more agricultural 
research and local verification trials seem 
urgently necessary to adduce more realistic 
and economically optimising fertilizer 
recommendations for this new variety in Tanjong 
Karang. 
(4) All recommended types of fertilizers should be 
available on the open market as well as under 
the subsidy scheme. If this is ensured, then 
farmers unable to obtain them in the right quantity 
and at right time (due to limitations of subsidy 
scheme finances or for any other reasons), they 
can still get all their requirements. For 
instance, the recommended ammophos and the basal 
mixture were available from no other source, 
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except through the Department of Agriculture 
under the subsidy scheme, and there was not 
enough money in the scheme to fully meet the 
requirements of fertilizers of all farmers. 
Hence, ready availability of all recommended 
fertilizers, etc., on the open market would 
facilitate their timely use. 
(5) There has been a great increase in the variety 
of pesticides, weedicides and such chemicals 
offered for sale to the farmers, so much so 
that the Department of Agriculture has not been 
able to keep pace in putting out its 
recommendations about the way they should be 
used. For instance, unlike fertilizers, no 
official recommendations were available for the 
use of various weedicides marketed in Tanjong 
Karang. The recommendations given by the 
weedicide manufacturers were highly generalized, 
besides none of the manufacturers had local 
advisory or extension staff to guide the farmers 
in the local use of their products. This often 
necessitates costly experimentation by the 
farmers before the chemical can be effectively 
used under the local conditions. The manufacturers 
of the agricultural chemicals and the Research 
Division of Agriculture Department should jointly 
devise appropriate procedures to minimise the 
problem stated above. 
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(6) With the uniformity in the variety of paddy seeds 
used throughout Tanjong Karang area, there is 
some risk of common plant disease and pest 
infestation causing extensive crop losses. Also, 
the control of common diseases and pests by 
sporadic actions of individual farmers, as now 
practised, is not very effective. Therefore, 
it would be desirable if measures of pest and 
disease control are taken collectively by the 
farmers in this area, almost in the same fashion 
as they all prepare lands, transplant the crop 
and do other operations nearly simultaneously. 
For this purpose, the farmers be made aware of 
the risks involved, of the potential benefits 
of their group action and thus motivated to act 
collectively. It would be helpful if, in 
consultation with entomologists, agronomists and 
Farmers' Association, appropriate dates for 
such collective operation are specified in the 
time table gazetted every season for paddy 
cultivation. 
(7) Among the various cultivation practices studied, 
the depth of flooding in the paddy field emerged 
as a significant factor, directly as well as 
indirectly affecting the yield. The weighted 
average depth of flooding for the sample farms 
was 11 inches, considerably higher than the 
desirable level of six inches or less. Perhaps 
on the basis of their past experiences, farmers 
prefer rather more water than too little; this 
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water-scarcity-phobia needs to be overcome in 
view of the high surplus capacity of the Tanjong 
Karang irrigation system. However, an individual 
farmer cannot fully control the water level in 
his field; similarly, in each block of fields, 
the Drainage and Irrigation Department can lower 
the water level but only to a small extent by 
regulating the inlet and outlet gates. But 
farmers and the DID, in cooperation, can attain 
much greater control on the water, as they have 
done so in the Sekinchan locality. This suggests 
that similar degree of control on water is 
technically feasible in the remaining, Malay 
localities of Tanjong Karang, and therefore, 
serious attempts should be made in this direction. 
Attainment of efficient water control deserves 
due attention, because the new high yielding 
variety of paddy requires far more precise 
growing conditions than Malinja or Masuri. 
These measures deserve due attention by the government 
and its agencies, because they will have the effect of 
creating better opportunities generally for all paddy farmers, 
enabling them to increase the productivities of their resources 
and their incomes. But the extent of utilization of these 
opportunities will depend on the human factor in individual 
farmer: his economic initiative, his farming expertise, 
his social and other constraints. In view of this fact, it 
is necessary that we should try to gain a greater 
understanding of the human factor, especially from the 
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viewpoint of finding the ways and means by which its quality 
can be significantly raised for the economic development 
purposes. While more research is obviously required in this 
field, nevertheless, one way of partly accomplishing such 
an important objective, as suggested earlier in this study 
but which deserves restating, is by speedily improving the 
level and the distribution of the technical and economic 
know-how of the farmers. 
A P P E N D I C E S 
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APPENDIX--1 
TANJONG KARANG PADDY AREA - INTRODUCTORY BACKGROUND 
This appendix on Tanjong Karang supplements the 
facts and discussion presented elsewhere in this study. 
The Tanjong Karang area is a strip of land from two 
to four miles in width and 30 miles in length on the 
north-west coastal plain of Selangor in West Malaysia. 
It is about 60 miles by road from the capital Kuala Lumpur. 
It includes some 5 0 , 0 0 0 acres of highly productive paddy 
land, and is often referred to as the Rice Bowl of Selangor. 
Approximately ten per cent of the total paddy production 
of West Malaysia is from Tanjong Karang. The yield of 
paddy per acre, per crop season is gantangs, which is 
high compared with the West Malaysian average of 446 gantangs.^ 
It is one of the most prosperous rural and paddy areas of 
West Malaysia, endowed with highly fertile soil, a good 
irrigation and drainage system, and well provided with 
transport and communications, markets, health and medical 
services, schools, and other basic community services and 
economic infrastructure. After paddy, which is the most 
important crop of Tanjong Karang, other farm enterprises 
are coconuts, poultry, vegetables and fruit. About 5,000 
acres of paddy are cultivated by Chinese and (few) Indian 
farmers, while the remainder of the 50,000 acres is a 
Malay reservation and is cultivated by Malay farmers. 
^ Refers to only main season crop of 1968-69 . Source: 
Department of Statistics, Crop Cutting Survey of Padi 
1Q64-65. 1 9 6 5 - 6 6 , 1966-67 . 1967-68 and I 9 6 8 - 6 9 , Main 
Season Crop, provisional tables, Table 2. 
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Several areas in West Malaysia, mainly in the 
northern states, have been under paddy cultivation since 
historical times. By comparison, Tanjong Karang is a new 
paddy area. Until recently it was a swampy land and 
completely unihabited, except with wild life. 
An engineer who carried out the original survey 
of the area described the interior thus: "The 
sun rarely penetrates the interior of the swamp, 
it is a region of perpetual twilight. At sunrise 
the swamp slowly fills with an attenuated grey 
light. By 3 o'clock in the afternoon, the gloom 
deepens and dissolves into darkness by k. At 
5 the darkness is Intense. The ceiling foliage 
completely blots out the sky. There is no 
greenery and no flowers, only a tangled mass of 
decaying branches and creepers blotched with 
unwholesome lichens and mosses. Here and there 
the tangle of decay is relieved by a mass of 
parti-coloured fungus. The humidity is suffocating 
and a dreary rain drips. It was one of the last 
haunts of the White Rhinoceros-"^ 
Now in its place is a beautiful countryside with lush green 
paddy fields, swaying coconut palms and a growing community. 
RECLAMATION OF THE LAND 
Originally in 1895 the swamp attracted the attention 
of the government as a potential paddy growing area. But it 
was only after 30 years in 1924 that a committee was 
appointed to look into the developmental possibilities. 
The committee recommended a further thorough investigation 
of all aspects of the proposal with the first step being to 
reduce the water level. Initial steps were taken in 1925 
and as a result, dredging got under way in 192? on Sungei 
^ Drainage and Irrxgation Division, Report on Development 
of Tan.long Karang, Selangor. M ime o . 
Ministry of Agriculture and Cooperatives, Kuala Lumpur, 
January 1963, P-
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( R i v e r ) T e n g i , H o w e v e r t h e p r o j e c t w a s t a k e n u p i n e a r n e s t 
f o l l o w i n g t h e e s t a b l i s h m e n t o f t h e D r a i n a g e a n d I r r i g a t i o n 
D e p a r t m e n t ( D I D ) i n I 9 3 2 o n the r e c o m m e n d a t i o n o f t h e 
R e p o r t o f t h e R i c e C u l t i v a t i o n C o m m i t t e e h e a d e d b y H . A . 
T e m p a n y . F o r T a n j o n g K a r a n g s w a m p t h e f i r s t s i g n i f i c a n t 
t a s k u n d e r t a k e n b y t h e D I D w a s to c o n s t r u c t a c o a s t a l b u n d 
w i t h t i d a l g a t e s to a l l o w t h e w a t e r f r o m t h e s w a m p to d r a i n 
o u t i n t o t h e s e a a n d a t the s a m e t i m e t o c h e c k i t s 
i n u n d a t i o n b y t i d a l w a t e r . A n o t h e r t a s k w a s t o i n i t i a t e 
t h e d e v e l o p m e n t o f n e a r l y 1 5 , 0 0 0 a c r e s o f s w a m p y a r e a i n 
t h e n o r t h i n t o a c o n t r o l l e d d r a i n a g e s c h e m e , c a l l e d t h e 
P a n c h a n g B e d i n a p a d d y a r e a ( c o n s t i t u t e d b y S u n g e i P a n j a n g , 
S u n g e i B e s a r T i m o r a n d B a r a t s u b - a r e a s ) . M a j o r w o r k o n i t 
w a s c o m p l e t e d b y t h e e n d o f 1 9 3 ^ a n d t h u s P a n c h a n g B e d i n a 
b e c a m e t h e f i r s t r e c l a i m e d p a d d y a r e a . 1 9 3 ^ a l s o s a w t h e 
c o m p l e t i o n o f a c o m p r e h e n s i v e s u r v e y o f t h e r e m a i n i n g 
T a n j o n g K a r a n g s w a m p s t a r t e d t h r e e y e a r s e a r l i e r w i t h a v i e w 
to a s s e s s i n g i t s p o t e n t i a l i t i e s f o r d e v e l o p m e n t i n t o a 
p a d d y a r e a . T h e s u r v e y i n v e s t i g a t i o n r e v e a l e d t h a t a n a r r o w 
c o a s t a l b e l t w i t h a m a x i m u m o f f o u r f e e t d e e p p e a t o v e r l y i n g 
c l a y s u b - s o i l w a s s u i t a b l e f o r t h e i n t e n d e d d e v e l o p m e n t . 
A c c o r d i n g l y , t h e T a n j o n g K a r a n g I r r i g a t i o n S c h e m e , a s i t 
is n o w k n o w n , w a s c h a l k e d o u t f o r d e v e l o p i n g t h e s t r i p o f 
l a n d p a r a l l e l t o t h e c o a s t - s o m e t w o t o f o u r m i l e s w i d e 
a n d 2 7 m i l e s l o n g - c o v e r i n g n e a r l y 3 5 ) 0 0 0 a c r e s . T h i s a r e a , 
t o g e t h e r w i t h 1 5 , 0 0 0 a c r e s i n P a n c h a n g B e d i n a , b r i n g s t h e 
t o t a l p a d d y a r e a t o a p p r o x i m a t e l y 5 0 , 0 0 0 a c r e s . T h e 
i r r i g a t i o n s c h e m e : 
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c o m p r i s e d a H e a d w o r k s o n the S u n g e i T e n g i , 
a m a i n c a n a l t w o a n d a q u a r t e r m i l e s l o n g 
r u n n i n g s o u t h to i r r i g a t e S a w a h S e m p a d a n , 
a n o t h e r m a i n c a n a l 17 m i l e s l o n g r u n n i n g 
n o r t h t o t h e P a n c h a n g B e d i n a a r e a , m a n y m i l e s 
o f i n t e r n a l d r a i n s a n d d i s t r i b u t a r i e s , a n d a 
p e r i m e t e r b u n d w i t h c o n t r o l g a t e s a l o n g t h e 
w e s t e r n b o u n d a r y o f t h e p a d i a r e a to s e p a r a t e 
it f r o m the k a m p o n g l a n d a n d to h o l d w a t e r i n 
t h e p a d i a r e a , ' 
W o r k o n t h e s c h e m e w a s to s t a r t i n 1 9 3 7 b u t h a d to b e 
p o s t p o n e d f o r l a c k o f f u n d s . I t e v e n t u a l l y g o t s t a r t e d i n 
1 9 3 9 b u t w o r l d w a r s e c o n d a n d i n p a r t i c u l a r t h e J a p a n e s e 
o c c u p a t i o n o f M a l a y a d u r i n g b r o u g h t t h e w o r k t o a 
h a l t . D e s p i t e t h e s e d i f f i c u l t i e s , t h e i r r i g a t i o n s c h e m e w a s 
f i n a l l y c o m p l e t e d ( i n i t s m a i n e s s e n t i a l s ) i n 1 9 5 2 . D u r i n g 
t h i s l o n g c o n s t r u c t i o n p e r i o d , i t w a s r e a l i z e d t h a t t h e 
r i v e r S u n g e i T e n g i a l o n e c o u l d n o t s u p p l y t h e t o t a l r e q u i r e m e n t 
o f i r r i g a t i o n w a t e r t o t h e 5 0 , 0 0 0 a c r e s o f p a d d y l a n d i n 
t h e s c h e m e . A p l a n w a s t h e r e f o r e d e v i s e d to a u g m e n t t h e 
s u p p l y o f w a t e r f r o m S u n g e i B e r n a m , T h i s w o r k t o g e t h e r w i t h 
t h e e n l a r g e m e n t o f t h e m a i n c a n a l t o c a r r y t h e a u g m e n t e d 
w a t e r s u p p l y w e r e c o m p l e t e d i n 1 9 6 1 . I n s p i t e o f t h i s , a 
p a r t o f P a n c h a n g B e d i n a a r e a t o t a l l i n g 6 , 5 0 0 a c r e s , c o u l d 
n o t b e s u p p l i e d f r o m T e n g i H e a d w o r k s a n d t h e r e f o r e a p u m p 
h o u s e w a s i n s t a l l e d i n 1 9 6 1 - 6 2 o n S u n g e i B e r n a m at B a g a n 
T e r a p . T h i s c o n c l u d e d the m a j o r D I D w o r k s o n t h e s c h e m e 
e n a b l i n g i r r i g a t i o n a n d d r a i n a g e o f 5 0 , 0 0 0 a c r e s f o r t w o 
c r o p s o f r i c e e v e r y y e a r i n T a n j o n g K a r a n g . 
^ I b i d , , p,3< 
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The completed scheme involved an investment 
of nearly |15 million on DID works alone 
comprising over ,51 miles of main canals, 
73 miles of subsidiary canals, 110 miles 
of drains and no less than l4l reinforced 
concrete structures. The largest single 
structure is the Bernam River Headworks 
designed to divert 500 million gallons of 
water per day for irrigation to the area. 
(This amoixnt is estimated to be more than 
15 times the total consumption of water in 
Kuala Lumpur and Petaling Jaya for both 
domestic and industrial uses.) Under the 
present scheme, every plot of padi land 
receives a positive irrigation supply fed 
through a main canal and a network of 
internal distributaries. Any excess water 
can be drained off to the sea by a network 
of drains which alternate with the 
distributaries.^ 
COLONIZATION AND SETTLEMENT 
The process of colonization of Tanjong Karang land 
by settlers did not wait until I 9 6 I - 6 2 , when the irrigation 
scheme was finally completed. In fact colonisation started 
much earlier. Panchang Bedina was the first reclaimed and 
controlled drainage area; early settlers then came mainly 
from Sabak Bernam (64 per cent as estimated in 1938) and 
from Krian (23 per cent) of the neighbouring state Perak 
(Narkswasdi and Selvadurai 1967a, p. Javanese and 
Sumatran immigrants from Indonesia then became settlers. 
As the irrigation scheme progressed, people from various 
other states of Malaya, as well as from Java and Sumatra 
migrated to Tanjong Karang« They were supervised by a 
Colonization Officer, who organized the settlers into groups 
for the purpose of clearing the land. 
^ Bahagian Parit dan Taliayer, Kementerian Pertanian dan 
Sharikat Kerjasama, Malaysia, Kemajuan Kawasan Tanjong 
Karang, Kawasan Pad! Terkemuka Di-negri Selangor, 
Kuala Lumpur, n,d. 
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For this the settJers were paid mostly 
in kind, and three acres of padi land 
and one acre of kampon^ land were then 
allotted to each settler on a free TOL 
(Temporary Occupation Licence). Direct 
encouragement consisted of: (i) a grant 
of $50 per acre of padi land, i.e. |150 
per settler; (ii) the cost of felling the 
jungle on the three acres, usually $150; 
(iii) free seed for one year; (iv) free of 
land rent for three years, thereafter a 
quitrent of $1 per acre and no premium; 
(v) temporary accommodation on arrival; 
and (vi) a minimum guaranteed price for 
padi. The rate of settlement varied from 
year to year from 100 to 1,000 settlers 
per annum. Jungle felling was carried 
out in blocks of about 200 acres, each 
block being in charge of a headman with 
the appropriate nujnber of settlers.^ 
During the settlement, the formula of allotting a three-acre 
lot of paddy land and one acre kampong land per settler did 
not work fully, due to lack of official supervision, too 
few new settlers in the early stages of settlement and the 
insufficiency of kampong land. 
Many early settlers occupied more than one acre of 
kampong land. A few settlers occupied more than three 
acres of paddy land as well. Later on therefore there 
developed a shortage of kampong land and consequently a 
great many settlers arriving afterwards received only paddy 
land. In some cases they got some kampong land but in 
distant localities. Finally no kampong land was available 
for allotment. That is why approximately two-thirds of 
the farmers in Tanjong Karang now have paddy land only. 
For administrative, irrigation and agronomic reasons, 
the whole of Tanjong Karang paddy area is divided into 
sub-areas or localities as shown in Figure 2 (p.22) and 
Table 1 below. 
^ Drainage and Irrigation Division, Op.cit., pp. 6 - 7 . 
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Table 1 - Tarijonfi Karang Paddy Area: Sub-areas, 
Number of Blocks, Number of Lots and Acreages 
Sub-area Area , Total Av erag e Total Av erage 
acres number area per numb er area per 
of lot, of block, 
lots acres blocks acres 
District : 
Kuala Selangor 
Sawah Sempadan 5,908 1 ,993 2 , 9 6 23 257 
Sungei Burong 8,952 2,985 3 . 0 0 34 263 
Sekinchan 4,568 1 , 5 2 0 3.01 16 286 
Sungei Leman 5,342 1 ,775 3.01 20 267 
Pasir Panjang 4 , 0 6 3 1 ,347 3.02 18 226 










4 , 9 6 8 1 ,6 4o 3 . 0 3 26 191 
7 , 6 1 0 2 , 5 7 2 2 . 9 6 n. a . -
3 , 7 9 1 1 , 2 7 2 2 . 9 8 n. a . -
3 , 8 0 4 1 ,307 2 . 9 1 n.a. -
2 0 , 1 7 3 6 , 7 9 1 2 . 9 7 - -
4 9 , 0 0 6 1 6 , 4i 1 2 . 9 9 _ — 
Notes: (i) Sungei Besar Timor, Sungei Besar Barat and 
Sungei Panjang together form the Panchang 
Pedina area, 
(ii) n.a, = not applicable. 
Source: Narkswasdi and Selvadurai 1 9 6 7 a , p. 44. 
Up to the end of 1966 a total of 46,354 acres had bee 
alienated. Out of this, 4l,840 acres were occupied by 
Malays, 3,614 by Chinese and 900 by Indians (Lee and Koh 
1 9 6 7 , p. 3 ) . The lands of the Chinese farmers are in 
Sekinchan, and those of the Indians between Sekinchan and 
Sungei Burong along drain number four. The remaining area 




Lands are occupied by farmers under three types 
of titles. First, under the Temporary Occupation Licence 
(TOL), whereby land titles are granted for one year. TOL 
is a non-transferab1e title, and is renewable each year 
until a permanent title is obtained. The latest figures 
were not available in I969 but by I962 it was estimated 
that 10 per cent of the total land was held under the TOL. 
It is temporary title but does not however create any 
problem of insecurity of tenure, mainly because apart from 
exceptions, almost all TOL's are converted in due course 
into more secure titles. The second type of title is the 
Approved Application (AA). The AA title is issued after 
the application submitted by a TOL holder has been approved 
in principle but the papers have not been finalized for 
changing into a final and permanent title. The AA holder 
does not have to get the title renewed yearly, as is 
necessary with the TOL, but he cannot sell the AA land, nor 
can it be inherited by his heirs or beneficeries. The 
third and the final type of title is known as the Extract 
from Mukim Register (EMR). It is a permanent title and 
offers a 99~year lease to its holder. Further, AA title 
holder can transfer his land with government approval which 
in practice is usually granted. 
The latest data were not available but other sources 
show that by I962 85 per cent of the land was under AA, 
ten per cent under TOL and five per cent EMR.^ This means 
^ Drainage and Irrigation Division, Op.cit., p. 6. 
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that as much as 95 per cent of the total land had for a 
long time being held under temporary and non-transferable 
titles. This had considerably checked the selling of lands 
especially by the economically vulnerable new settlers. 
As a result, in Tanjong Karang the tenant-landlord problem 
has not developed to the extent noticed elsewhere in 
West Malaysia. 
Annual land tax on paddy land under TOL is $2 per 
acre and $1 under AA and EMR; the irrigation fee irrespective 
of the type of title is based on the fertility of the soil. 
Land producing 450 gantangs of paddy or more per acre is 
classified as class A land and less than that of class 
B land. Acco rdingly it is estimated that about 44,000 acres 
of the total area is class A and the remaining class B, 
The irrigation fee for class A land is $6 and for class 
land B, $4 per annum per acre. The system of land tax and 
irrigation drainage fee for kampong land is complex and 
depends upon several factors like the type of title, area, 
number of acres held under one title, level of water and 
drainage development, duration of land occupation, etc. 
Total of land tax, irrigation/drainage fee, education cess, 
etc. charged on this kind of land, based on the above 
mentioned factors, can vary from $1 to $20 per acre annually. 
It seems that neither the land tax, nor the irrigation/ 
drainage fee system has been changed since they were 
introduced decades ago despite the overall development 
and change. It is significant to note that only the 
maintenance cost of the paddy-irrigation/drainage system 
comes to about $15 an acre annually, whereas the maximum 
land tax plus irrigation fee charge from farmers is only 
$6 per acre of paddy land. 
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There are some interesting features in the tenancy-
arrangements in the Tanjong Karang area. It is estimated 
that one-third of the paddy lots have 'tied titles'. This 
means that when 'tied' paddy land is transferred to an 
other person, the corresponding kampong land would have to 
be simultaneously transferred too. 
Another noteworthy feature of land transfers is the 
sub-division of land holdings. In the case of Malay 
paddy farmers, the Muslim laws of inheritance necessitate 
that the whole property of the deceased owner, including 
land, be split among his sons, daughters, wife, mothers, 
etc. The economic problems of such continuous sub-division 
of small farm resources on the efficiency of agricultural 
production and financial well-being of farmers are widely 
known. To avoid the problems resulting from sub-division, 
the rules under which settlers were granted land titles 
in Tanjong Karang laid down that the land would not be 
sub-divided. It is difficult to say how much social 
distress has been caused by this rule among the heirs of 
deceased Malay landowning farmers, but one does find paddy 
farming in Tanjong Karang area free from the troubles of 
land sub-division. Though not without exceptions, three-acre 
lots are still the minimum size holdings there. 
Finally, one more feature of the land transfer 
system is the Malay reservation. Chinese area of Sekinchan 
and the Indian area excepted, but the rest of the Tanjong 
Karang paddy area is a Malay reservation. This means 
that except for the Malays, people of other races are not 
allowed to purchase or rent-in any land in the reservation 
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area. The Malay land reservation policy is based on a 
complex configuration of political, social and economic 
factors. The policy however is in Line with similar policies 
pursued historically by the colonial and post-independence 
governments in Malaysia. 
Renting paddy land for cash and kind rents, and 
share-cropping are practised in the Tanjong Karang area 
too. Cash renting is by far the most common. It was 
estimated that in I966 an average of approximately one 
fourth of the total paddy area operated by a farmer was 
rented-in (Narkswasdi and Selvadurai 1967a, p. 13^). 
Cash rents are fixed and payable in advance. The rate of 
rent depends on several factors. For example, land 
situated at a longer distance from the main road and with 
less productive soil will generally command less rent per 
acre. Rents were low prior to the adoption of double 
cropping of paddy in 1961. Since then land rents have 
gradually gone up by two to three times. Also, the minimum 
period of renting is now six months or a crop season instead 
of one year. In I969, cash rent per acre, per season, was 
normally $100. Annual land tax and irrigation fees are 
paid by the landowner. 
FARM ADVISORY SERVICE AND MARKET 
Farmers are obliged under land code rules to use 
land, designated as paddy land, for paddy cultivation only. 
Suitable methods of crop husbandry and planting schedules 
according to gazetted dates have also to be followed. 
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The Department of Agriculture is largely responsible 
for advising farmers on new methods of farming. The 
department also arranges for farmers a free supply of rat 
poison for the control of field rats, and a supply of 
fertilizers at subsidized prices. 
Insecticides, weedicides, fertilizers and other 
supplies are also bought by farmers from open markets 
located mainly in towns, for example, Tanjong Karang and 
Sungei Besar. Fields are prepared machanically with power 
tillers (pedestrian tractor), various makes of which can be 
bought and fully services in the above named towns. Loans 
for this purpose are available from the Padi Planters' 
Board. Power tillers are owned by some individual farmers 
and also by formal and informal cooperatives. 
The Padi and Rice Marketing Board is empowered under 
an act to purchase all paddy produced and offered for 
sale by farmers in the Tanjong Karang area. The price of 
paddy paid to farmers is not less than the guaranteed 
minimum price gazetted by the government, with some 
deductions if the produce is below specified quality. 
Payment is made in cash immediately on the delivery of 
paddy by the farmers. There is no guaranteed minimum price 
for any other farm product, nor any restriction on its sale. 
In late 1969 the government initiated the 
establishment of a Farmer's Association in Tanjong Karang. 
It is like a farmers' cooperative, and is organized on the 
general pattern of similar institutions in Taiwan. 
Farmer's Associations will furnish extension, credit, 
marketing and supply services to its members. It will also 
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present farmers'views and interests before government 
and non-governjnent agencies, and cooperate in better 
planning and coordination of their activities. 
P L L B L I C _ U T I L I T I E S , SERVICES, ETC. 
Transport. Access to the area in early days was 
by sea. When the tide control bund along the coast was 
constructed, it could be used by motor-cycles and bicycles 
during dry weather. Access into the interior, was feasible 
after the irrigation and drainage system was laid out. 
Bunds running continuously along the canal, distributaries 
and drains provided access to every field. However, for 
a long time there was no suitable road connecting one end 
with the other of the 20-30 miles long paddy belt, thus 
causing economic, and other problems. According to the 
Rice Production Committee in 1953^ 
at present the (paddy) planters are at the mercy 
of a kongsi of tongkangs (association of freight-
boat operators) whose leading gangs at Sungei 
Besar and Kuala Selangor cannot be controlled. 
Transport of padi by sea implies danger of loss 
and there are at present two loadings to be paid 
for before the padi can be marketed. Cash cannot 
be carried through to Sabak Bernam in sufficient 
quantities, and this shortage of money implies 
that the planters are selling (paddy) below the 
market level. The Tanjong Karang rice mill has a 
complete monopoly of purchasing at one end of the 
area, but at present it is not possible to 
organize purchases at the other end owing to lack 
of communication^ (words in parentheses mine). 
Now, a bitumin sealed all-weather road, called the Tanjong 
Karang and Sabak Bernam road is there. It runs between the 
sea coast and the strip of paddy belt, and joins the roads 
^ Federation of Malaya, Report of the Rice Production 
Committee. Volume I. Kuala Lumpur, 1953, P- 110. 
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of adjoining regions. Passengers and goods are now 
transported without any danger. Taxi cabs, lorries, 
motor-cycles and bicycles are the most common means of 
transport. 
'It is also worthy of mention that a light railway 
costing $173,000 was laid down by the Rural and Industrial 
Development Authority to assist in the transportation of 
padi out to the mills and roadside. However as the use of 
this railway was confined to those settlers actually living 
along the route, its benefit to the area as a whole was 
limited and it was withdrawn.'^ 
Mass Medias. More than half of the farm families, 
according to my sample, possessed radio sets. But 
television sets are owned by very few, the rich farmers 
only. Most coffee shops located along the main road keep 
television sets which are watched mostly by the men. Daily 
newspapers can be bought at all village shopping areas. 
But only a few farmers buy the papers; and still fewer buy 
regularly. However the coffee shops do take the newspapers 
every day for their patrons. 
Postal Service. Postal and public telephone services 
are available within a five miles radius of most houses. 
Mail is home delivered daily. 
Water and Electric Supply. Sanitary drinking water 
is supplied through an extensive pipe system. Some farmers 
have obtained private water connections, but others depend 
on public taps. However, the use of irrigation 
distributaries and drains for bathing and washing purposes 
^ Drainage and Irrigation Division, Op.cit., p 
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is s t i l l v e r y c o m m o n . A l s o , n e a r t h e i r h o u s e s f a r m e r s dig 
h o l e s w h i c h f i l l w i t h w a t e r t h r o u g h s e e p a g e f r o m the 
f l o o d e d p a d d y f i e l d s and d i s t r i b u t a r i e s or d r a i n s . T h e s e 
a r e a l s o u s e d f o r b a t h i n g and w a s h i n g . T h e y a r e , h o w e v e r , 
a h e a l t h h a z a r d b e c a u s e l a v a t o r i e s s i t u a t e d i n the p a d d y 
f i e l d s c o n t a m i n a t e the w a t e r in d r a i n s , d i s t r i b u t a r i e s and 
w a t er h o l e s . 
T h e t o w n s of T a n j o n g K a r a n g , S e k i n c h a n a n d S u n g e i 
B e s a r are s u p p l i e d w i t h e l e c t r i c i t y . I n the p a d d y a r e a 
p r o p e r , t h e r e is no e l e c t r i c i t y s u p p l y a v a i l a b l e . 
N o n e t h e l e s s a h a n d f u l of r i c h f a r m e r s and s h o p s w i t h T V 
s e t s h a v e s m a l l , d o m e s t i c e l e c t r i c g e n e r a t o r s . F a r m h o u s e s 
a r e l o c a t e d i n the f i e l d s and are t h u s w i d e l y s c a t t e r e d 
t h r o u g h o u t the a r e a . C o n s e q u e n t l y a v e r y h e a v y i n v e s t m e n t 
w o u l d be r e q u i r e d i n i t i a l l y f o r the i n s t a l l a t i o n of a n 
e l e c t r i c i t y s u p p l y . 
H e a l t h and M e d i c a l F a c i l i t i e s . S m a l l h o s p i t a l s and 
d i s p e n s a r y f a c i l i t i e s e x i s t i n T a n j o n g K a r a n g , S e k i n c h a n 
a n d S u n g e i B e s a r . A t l e a s t o n e m i d w i f e is l o c a t e d in e a c h 
s u b - a r e a . T h e y a t t e n d to the p r e - and p o s t - n a t a l n e e d s of 
m o t h e r s , c h i l d c a r e and g e n e r a l h e a l t h p r o b l e m s and c a r r y 
o u t f a m i l y p l a n n i n g p r o g r a m m e s e s p e c i a l l y a m o n g w o m e n . 
T h e r e is n o t y p i c a l d i s e a s e or h e a l t h p r o b l e m p e c u l i a r to 
T a n j o n g K a r a n g a r e a , and it is t h u s a n a v e r a g e W e s t 
M a l a y s i a n a r e a f r o m a p u b l i c h e a l t h p o i n t of v i e w . 
P r e v i o u s l y m a l a r i a w a s p r e v a l e n t but n o w i t s i n c i d e n c e h a s 
b e e n c o n s i d e r a b l y r e d u c e d m a i n l y b y the m a l a r i a e r a d i c a t i o n 
p r o g r a m m e . 
2^7 
Religious Institutions. The community has a number 
of mosques, temples and prayer houses built with funds 
collected by respective religious groups and government 
grants. They not only serve religious purposes but also 
have considerable importance as meeting places. Sometimes 
the after prayer talks in mosques concentrate on giving 
advice to farmers on their common socio-economic problems. 
Some aspects of livestock farming are linked with 
religion. Malays do not eat pork or raise pigs. Pig 
raising is practised by the Chinese farmers in Sekinchan. 
Malays however raise beef cattle, but it is not very common. 
Lack of grazing lands and fodder seems to be the reason 
for this in Tanjong Karang. Milch cattle are raised by 
Indian farmers only. Most of the Indian paddy farmers are 
Hindu by religion and therefore do not raise beef cattle. 
Another typical feature associated with religion 
is the payment of zakat (religious tithes) by the Malay 
paddy farmers. Malay paddy farmers in Tanjong Karang are 
required to pay, under Muslim law as established in Selangor, 
ten per cent of their produce of paddy or a cash equivalent 
at the end of each paddy harvest. Farmers producing less 
than h^O gantangs per 3~acre lot are exempted from zakat. 
The farmers are expected to go and pay the zakat to the 
appointed person or the mosque, and failure to do so is 
considered a legally criminal act, punishable by fine or 
imprisonment. From personal communications it was learnt 
that in Tanjong Karang only about 20 per cent of the 
'zakatable' farmers pay the zakat, and most of those paying 
it, pay less than the required percentage of their produce. 
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However, the Malays earning incomes from non-paddy sources 
are not required to pay zakat. Strictly from Muslim 
religions point of view, the basis of present form of 
zakat has been questioned.^ 
School Education. Primary and secondary level 
schools are well provided throughout the areac The medium 
of instruction is mainly Malay (Bahasa Malaysia) in Roman 
script. But English, Chinese and Tamil medium schools are 
also providedo There are some exceptions but mostly the 
Chinese schools are attended by Chinese children, and the 
Tamil schools by Indians. English and Malay medium schools 
are attended by students of all races^ 
There are Muslim religious schools at both primary 
and secondary levels. These are attended only by Malay 
pupils. Pupils in the religious schools are taught to 
read and understand the Quran and various aspects of their 
Mohammedan religion. However, they are not sufficiently 
taught other subjects. The medium of instruction in 
such schools is Malay in Jawi script. 
It can be said that practically every primary school 
age child in the Tanjong Karang area attends a school of 
one type or another. 
^ For details, see, Shirle Gordon, 'Contradictions in the 
Malay Economic Structure', Intisari, Singapore, I, (2), 
pp- 29-40, n.d. 
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APPENDIX-2 
FORM FOR CONDUCTING PRELIMINARY CENSUS FOR OBTAINING THE 
FARM UNIVERSE 
1. Farmer's name and address: 
2. Land. As expected by the farmer during the next paddy 
crop season. 
Paddy Coconut Land 






^Operated acres = owned + rented in - rented out. 
(Exclude the non-bearing coconut land). 
3. Is all paddy land operated by you situated between the 
main road and bund' of Sungei Leman and Pasir 
Panjang? yes/no 
k. Is all your non-paddy land situated across or near the 
main road in Sungei Leman and Pasir Panjang? yes/no 
5. Is farming (including related activities like casual 
work as hired labourer, etc.) the only source of your 
and your family's gross income? yes/no 
6. Is paddy production the major source (more than 50 per 
cent) of your total gross income? yes/no 
If no, name the other sources of the income: 
7. What was the average yield of paddy per acre obtained 
by you in the last season? 
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APPENDIX--^ 
(Schedules A to H) 
SCHEDULE A 
GENERAL INFORMATION REGARDING THE FARMER AND HIS FAMILY 
Farmer's name: Father's name: 
Address: 
1. Structure of the family 
Name Relationship Sex Age, Education^®^ 
years Does he Does he 
work on have any 
the farm other 
any time work (b) 






(a) Use code N for having no education of any kind 
SP for having primary education in government 
or non-government school 
SS for having secondary or higher education 
I for having informal education in mosque, etc. 
(b) If yes, specify the work. 
2. Race and sub-race of the family: 
3. Are you, or were you at one time a member of the 
following farmers' organization? 
Organization Yes, 
Now 
Yes, before For about Not 




C ooperativ e 
k. Ability of the farmer to read and understand the 
languag es. 
Language Reads and understands 






Schedule A, cont'd 
5. Have you, or has any member of the family, attended 
any agricultural training course given by the 
Department of Agriculture or other organization? 
yes/no 
If yes. Name or type of the course: 
Length of the course: 
About how many years ago? 
6. About how many years experience have you: 
(i) as a farmer on your own or rented-in land 
Altogether years 
In paddy only years 
In coconut only years 
(ii) as a labourer or simply as a family helper on 
someone else's farm (including time as helper to 
active father, uncle, etc.) 
Altogether years 
In paddy only years 
In coconut only years 
7. (a) About how many years have you lived on this farm? 
(b) Where were you born? village, sub-district, 
district, state. 
(c) What was your father's (husband's) occupation? 
(d) Did your father (or husband) have experience 
(3 years or more) as: 
i. paddy farmer yes/no 
ii. coconut farmer yes/no 




Farmer's name and address: 
1 . Paddy 
land 
Coconut land 






acres rented in 
acres rented out 
2. Land tax (including irrigation and drainage fee), and 




/ acre $ 
C oconut 
Rate Total 














(b) Rent paid per season 
(when rent is paid in kind, calculate the value of 
kind rent at price prevailing for the commodity at 
the time and place of payment.) 
3. Land rent received per season for rented-out land 
a. Cash rent: Rate per acre $ 
Total rent received $ 
Date of receipt 
b. Kind rent: Share, or quantity per acre 
Total quantity received 
Date of receipt 
Value of total quantity received $ 
(Value the rent paid in kind at the price prevailing 
for the commodity at the time and place of receipt) 
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Schedule B cont'd 
4. Use, fertility classification and value of land operated 
















(c) Farm buildings and house situated on: 
Paddy /coconut land 
Area occupied sq. yards 
(d) Remarks 
(l. Fertility classification based on the one used by 
Lands Office. 
2. Valuation of lands to be done in consultation with 






















d. Copra dryer 
Sub-total 1 










Implements & machines 
3a. Power tiller 
b. Duster/ sprayer 
c . Winnower 
d . Mot orcycle 
e . Bicycle 
f. Tajak 
g- Spad e 
f. Harrow 
i. Sampan 
j • Kuku kambing 
k. Parang panjang 
1. Parang pendek 
m. Sickle, paddy 
n. Sickle, coconut 
o . Tong pembanting 
P- Gunny bags 
q« Weights 
r. Measures 
s . Lukah 
t . Anchau 
u. Tempang 




N.B. - Valuation to be done in consultation with farmer 
and extension worker. 
Schedule D 
FARM EXPENSES 
Farmer's name and address: 
Did you incur any expenditure in cash or kind today (or during the period you were interviewed last time until today) 
on any item, except wages, related to farm? Items of expenditure are in column 6 to 26. 
Date/ Bought Pri ce Quantity/ On cash Total expenses, 1 
Period from whom per number or Capital 
and where unit credi t Fertil: Lz ei purcha St 
• tio 0 (0 
z X ffl 0 
"Z '—- N — ^ V ,—, 
z - • S ra -1 c c 0 0 u C« 0 OJ -p m 0. a) -H X c c -1 c •H •H 
— — G) ^ in 0 a (0 <C 0 •H 0 0 •H •J3 3 0 u -p E c X O 10 5 c. .H >. ^  0 0 a a 0 rH Q) X to ID tc ra CO cc x; — •ri a •a •3 c m -H ^—' C a a 0 £ > , — -
0 0 •Ji •H •H 3 0 = 0 0) -H B 0 CO 
U 0 0 •H s: in c •H " ffl ^ CO cn .i! •H S (n -H p. —+ •H bi) C ID CD in fci -H n T3 4.! 0 0 0) •H C -H 0 0 ^ OJ 0! 5 - 1H ^ ffl 0 » 0) z 0 q m 0 CO V > 0 w « cc 3 CI. 0 0 a) s u (0 -p n 0) 0 a c •H 0 -P S -H —. z M w ^ •5 -3 a 0 S H J fH 0 — 





Note: (l) Kind expenses valued at the price prevailing for the commodity at the time and place of payment. 
(2) Record the fact when own farm produce is used for meeting the expenses. 
Schedule E 
FARM LABOUR INPUT 
Farmer's name and address: 
How many hours were devoted today (or during the period you were interviewed last time until 
today) on various operations for farm enterprises (including off farm casual labour work) 






s f ? - ) 
Type o^^^ 
labour^ ' 
lotal wage payment Hours in farm enterprise Remarks 
Cash $ Kind (itS/ ^ value), 
XJ T3 Cfl a, 
4-> 
c: o o o u 
0) H 
\ CO 
•H ® 3 tUD Jh 0) fe > 
o o -p 
(C 0 > 
•H J 
CH (fi -H O ® Q) XJ ft -P tn o ^ 
1 2 3 4 5 6 7 8 9 10 1 1 12 13 
Total 
(a) Code: adult male = AM, adult female = AF, child male = CM, child female = CF, 
(b) Code: family labour = F, hired labour = H, mutual exchange labour = E. 
(c) Valued at the price prevailing for the commodity at the time and place of payment. 
JV) u< o\ 
Schedule F 
FARM PRODUCTION AND RECEIPTS 
Farmer's name aind address: 
Was any cash, or kind farm receipt made today (or during the period you were interviewed last 
time until today) from sources mentioned in column 5 to 21? Also, mention the farm products 






















1 1 12 1 1 
CO 0) t)fl CO 
1 16 
Ch 




o o -p 
CO 0 > 
•rt J 
18 









cS E Q) K 
22 
fNJ Or 
Note: (l) Kind receipt valued at the price prevailing for the commodity at the time and 
place of receipt. 
(2) Value farm produce consumed by farm family or given as gift on the basis in 
note (1) above. 
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SCHEDULE G 
CULTURAL PRACTICES FOLLOWED & OTHER INPUTS USED IN PADDY 
BY FARMER 










1. Date of sowing seeds in 
nursery 
2. Type of nursery 
3. Variety of seeds 
k. Quantity of seeds, gtg. 
5- Fertilizer use in nursery: 
Ammonium sulphate 
Urea 
Nursery fertilizer (ammophos) 
Others (specify) 
6. Area of nursery, sq. yards 
7. Pesticides 
8. Was there any pest attack on 
nurs ery? 
9. Date(s) of merdeh (shifting of 
floating type of nursery into 
the field). 
B. Field 
1. Date of flooding of the field 
2. Depth of flooding, inch 
3. Method of field preparation 
k. Date of transplanting seedlings in field 
a) started on 
b) completed on 
5. Transplanting distance of seedlings, 
inch 
6. Fertilizer application 
(a) Name and quantity: ammonium 
sulphate, urea, basal mixture, 
others (specify) 
Date and number of applications 
for each different fertilizer 
s eparat ely 
(b) 
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Schedule G cont'd 
For whole Per acre Remarks 
It ems paddy of paddy acreage 
operat ed 
7. Pesticide application 
(a) name of chemical and 
pe s t 
(b) quantity of chemical 
(c) date of application 
(d) method of application 
8. Weedicide application 
a) name of chemical 
b) quantity of chemical 
c) date of application 
9. Harvesting, threshing, winnowing 
and transporting. Mention if any 
uncommon method is used. 
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SCHEDULE H 
QUESTIONNAIRE ON TECHNICAL KNOWLEDGE OF FARMER 
Name and address of the farmer: 
1 . Do you know about a new variety of paddy called Bahagia? 
a ) y e s b ) no 
If no, do not ask question niimbers 2, 3> ^ and 5-
2. Which one of the following three varieties of paddy 
is capable of giving highest yield per acre? 
a) Masuri b) Bahagia c) Malinja 
3- Is the grain of paddy Bahagia longer than Masuri 
varie ty? 
a) yes b) no c) do not know 
As compared to Masuri, the maturation period of paddy 
Bahagia is: a) longer b) shorter c) same 
d) do not know 
5. For getting the highest yield^is the fertilizer 
requirement for Bahagia more than for Masuri? 
a) yes b) no c) do not know 
6. How many gantangs of Masuri paddy seeds are required 
for a broadcasting type of nursery for planting an 
acre of paddy field according to the Department of 
Agriculture ? 
a) 2-3 gtgs. b) k-3 gtgs. c) 7 gtgs. per acre of 
paddy field. 
7. What is the name of the fertilizer recommended by the 
Department of Agriculture for use in paddy nursery? 
a) urea (haja urea) 
b) ammonium sulphate (ba.ja garam) 
c) basal mixture (baja champoran) 
d) nursery fertilizer (baja semaian) 
e) do not know 
2 6 i 
Schedule H cont'd 
8. What is the optimum age of Masuri paddy seedlings 
for their transplantation in the field? days, 
9. What is the Agriculture Department's recommendation 
for spacing of the paddy Masuri plants in paddy field? 
(Use ruler to show the spacings). 
a) 6"x6" b) 9"x9" c) 12"x12" d) more than 12"x12" 
e) do not know. 
10. What is the ideal depth of water in the paddy field for 
highest paddy yield? (Use ruler to show the depths). 
a) 3" b) 6" c) 9" d) 12" e) more than 12" 
f) do not know. 
11. What is Agriculture Department's recommendation for 
application of fertilizers in paddy field for Masuri? 
Please give: 
Name of fertilizer Bags (lbs. or kilogram) Time of 
per acre application 
(TT ( T i l ( i i i ) 
a ) 
b ) 
12. Subsidized price of urea for a bag of 45 lbs. is: 
a) $5.40 b) $3.78 c) $7.25 d) do not know 
13. Whether urea and ammonium sulphate supply same type of 
plant food? a) same b) no, different type c) do not 
know. If same, which one of the two fertilizers 
contains more per cent of plant food? A.S./ urea 
14. Wherefrom can you obtain free of cost the poison for 
killing rats in paddy fields? • 
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Schedule H cont'd 
15' Is this a pest of paddy? (Show the picture of 'kutu 
bruang' (Scotinophara coarctata)). 
a) yes. What is its name? . 
b) no. c) do not know. 
1 6 . Is 'pianggang' (Leptocorisa acuta) also a pest of 
paddy? (Use the picture). a) yes b) no c) do not know 
1 7 . Name a chemical useful for controlling the damage to 
paddy from ' ulat batang padi' (stem borers). . 
18. Name the non-commercial and non-private agency from 
which paddy farmers in the Tanjong Karang area can 




CORRECT ANSWERS TO THE QUESTIONS IN APPENDIX-3 (Schedule H) 
N.B.: Numbers and the a, b, c, etc. sections below 
refer to and correspond with those given against 
the questions inAppendix-3 (Schedule H). 
1. a) yes (supposing the respondent says 'yes') 
2. b) Bahagia 
3. a) yes 
h, c) same 
5- a) yes 
6. a) 2-3 gantangs per acre 
7. d) nursery fertilizer 
8. 24-25 days 
9. c) 12"x12" 
10. a) 3" and b) 6" 
11. ( i ) 
a) Basal mixture 2 bags of 851bs. each 2-3 days 
before 
transplanting 
b) Urea 1 bag of 451bSo (90 days after 
(the date of 
(seed sowing, 
(or 65 days after 
(transplanting 
12. b) $3.78 
1 3 . Urea, previously 'a) same' was answered 
14. Department of Agriculture 
15. a) yes. 'Kutu bruang' or 'kepinding' 
16. a) yes 
17. Any one of the several insecticides, e.g. Thiodan 35, 
BHC granules, Gammexane 20, Sevin 85, etc. 




SCORING PROCEDURE FOR THE QUESTIONS IN APPENDIX-3 
(Schedule H) 
N ^ . : Numbers and the a, b, c, etc. sections below refer 
to and correspond with those given against the 
questions in Appendix-3 (Schedule H) and 
Appendix-4. 
1. Nil 
2 . b ) = 1 a ) and c ) = 0 
3 . a ) = 1 b ) and c ) = 0 
4 . c ) = 1 a ) , b ) and d) =0 
5 . a ) = 1 b ) and c ) = 0 
6 . a ) = 1 b) and c ) = 0 
7 . d ) = 1 a ) , b ) , c ) and e) 
8 . up 10 2 5 days 1 . 0 0 
2 6 - 2 9 II = 0 . 9 0 
3 0 - 3 3 1! = 0 . 7 5 
3 4 - 3 7 tt = 0 . 5 5 
3 8 - 4 I II = 0 . 3 0 
> 4 l II = 0 
9 - c ) = 1 a ) , b ) , d ) and e) 
1 0 . a) and b ) = 1 
c) = 0 . 6 
d) = 0 . 1 
e) and f) = 0 
1 1 . Answers as in the Appendix-'^ , correct answer in each 
box is = 0.5, and incorrect answer = 0. 
12. b)=1 a), c) and d) = 0 
13. Urea = 1, any other answer = 0 
14. Department of Agriculture = 1, any other answer = 0 
15. a) yes; 'kutu bruang' or 'kepinding' = 1, b) and c) = 0 
1 6 . a)=1, b) and c) = 0 
1 7 . A specific name of insecticide = 1.0 
Could not give a specific name = 0.5 
'I do not know' = 0 
18. Complete name given = 1-0 
Incomplete name, or knows the location of the office = 0. 
'I do not know' = 0 
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APPENDIX-6 
DATA OF A FIELD EXPERIMENT ON THE RESPONSE OF MASURI PADDY 
YIELD TO FERTILIZER APPLICATION 
This appendix gives data from a field trial on the 
response of paddy yield to different levels of fertilizer 
application. During the second season 1969> a field 
experiment was conducted by research officers at the Soil 
and Water Research Station (S.W.R.S.) in Sungei Burong, 
Tanjong Karang. Under standard crop management conditions, 
different levels of nitrogen ( n ) , phosphoric acid (P^O^) 
and potash (K^O) were applied in an experimental layout to 
plots of Masuri paddy. Yield observations of the experiment 
are given below.^ Paddy yield and levels of plant nutrients 
are in lbs. per acre. 
30 60 
K^O K^O 





















Information about the field trial was obtained by personal 
communication from Mr. L.J. Wong of the S.W.R.S., Sungei 
Burong, Tanjong Karang. It was also learnt that a number 
of fertilizer trials for Masuri paddy were laid out 
in the past at the research station, but they were spoiled 
by rats, birds, etc. The trial, data of which are 
presented in this appendix, was however successfully 
conducted without any problem. 
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It should be noted that the layout of the experiment 
did not provide for a control plot (the plot in which N, 
and K^O are not applied). Hence, the data do not 
provide a continuous production surface beginning from zero 
levels of N, ^ 'j ^^^ Therefore, from an economist's 
point of view, these data cannot be used as a basis for 
studying the economic optima of fertilizer use in Masuri 
paddy, or for examining the economics of the Department of 
Agriculture's recommendations on fertilizer application. 
It may be recalled that the department recommends for 
Masuri variety 35 lbs. N, 30 lbs. ^ 'j ^^ ^^^ 
acre in paddy field, in the forms of basal mixture and 
urea. By using the quadratic, square root or other suitable 
form of hyperbolic function, it is possible to estimate 
from above data only a part of the production surface. But 
it would not be advisable to estimate the response of paddy 
yield beyond the levels of N, P^O^ and K^O actually used in 
the field experiment, because such extrapolation gives 
unrealistic estimates of the dependent variable. The value 
of this experiment lies mainly in showing that up to the 
levels of N, ^ 'j ^^^ recommended by the department, the 
Masuri paddy yield tends to respond positively, when 
standard crop management practices are followed and when 
all other factors affecting the yield are held constant. 
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